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Sect. I. trati^tion to the iPitrld in Geatral, aad 
to the Htavnly Bodiei in Particular. 

S O afcend now to that wonderful 
I Scruftui* of the glorious H e a- 
\ V E N s> and to Ihew from thence 
n a moA convincing Mannetj to 
[ all fuch as ftill doubt whether 
I there be a Creator and Ruler or 
' the Univetfe j there Choulil feem 
nothing Incte to be required, than to lift up out 
Eyest and onW to Contemplate the Firmament 
Wichoiit Freju<Uce, and ttwcein the iacredibK 

y L. lU. T jr G««' 




7 3 6 The Religious thilofophefk 

Gteatnefs of that anthfeafuifftbic S^ace, .todof 
thfe Lights tfiat are pUced ih it ; HaA htVidts, 
the wotiddrfui ^plendot d£ tiltA all, the pftrtkblar 
Influences whkh the Sttd aM Mdidfi, dftong o- 
thers, harfc upon our OI«bl^ the!^ Unf^kable 
: fwift MmfahSi hatdiy # te, ce»i^i*eheh^^ 
human Imagination ; and in the whole, the )vA 
and exaft Obfervation of fojmany Laws and Ways 
to which fuch a number of Bodies have been fub- 
jeft for fo'many Ag?:s, through fuch vaft and; un- 
known Spacesi' attd with fticH i tfertibfe fwift Mo- 
tion as far exceeds that of a Cannon Pullet, and 
without bdihg in the llaftwife conidous thereof 
themfelves : And this ought certainly to make an 
Atheift acknowledge, in cafe no Adorable and 
Powerful Diteftion had place in all thefe matters, 
and thefe Bodies, with refped to their Magnitude 
and Vel o city^ -wer€-ottly-inev€d -by Chancel ^feat 
they might likewife fall foul upon, or run againft 
each other by the fame Chance ^ and therefore that 
it would have been much better for him never to 
have beien born, than to livb in a continual Fear, 
that fotpething like this fhould happen to the 
Earth, which is his Dwelling place. 

S E c T> IL Cmvi^ions fi'im the Sight -theieif. 

- * * ft , f 

And tho* one fliould not carry one's Thoughts 
fo far; let an Atheift fuppofe (to make ofe orrf^ 
emphatfcal' Prdof produced by Giceroy in'^hfs Bdok 
of the Nature of the Gods) that from the 6egi4t)f rig 
t)f his Life he had been always fhut up it tie Ca^ 
vern of a Mountain, in Which he had^^elti no po- 
ther Lights than little Limps^, nor no btiief J^ 
lours than thofe of difagree&ble Rocks :; ami -that 
he (hould at lift, through a Oadk ih this Momt- 
tain, or by any other rncan^, cbnie to lodk im fn- 
to the Ait, -imd have a Sfght ^t^t Fire*Baily fo 

^f ull 
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full of Luftre and Beauty, the glorious Sun mov- 
ing in the Heavens, and not only enlightening 
and warming this whole vi(ible Globe of thi^ 
Earth, but likewife rendering it fruitful; and ca« 
pable 6f fupporting both Men and Beafts ; and 
befides all this, (bould fee the lovely Green c(f 
Trees and Fields, and the charming Colours of 
fucb a Number of difterent Flowers^ ; Cduld be 
help being exceedingly furprized and amazed, and 
forbear thinking bow onconceivably Great and 
Gloridus the GREAT O R of all tbefe Things 
muftbe? 

Sect. III. 7%e Sun proved to be h'gger than the 

Earthy by the Eels ffes. 

Now how ftrong and irrefragable a Proof foever 
may be drawn from the xnere Contemplation of 
the Heavens, that it mufi: have been a Great and 
Adorable Crbator by whom thefe noble Bo- 
dies^ and particularly the Sun, has been made, and 
by that means, fo many Benefits and Advantages 
daily communicated to this our Globe ; yet there 
is a great Error, which has hinder'd almoft att 
Men from judging of thefe Matters according to 
Truth : Itis.diat cfaildilh Prejudice which caufes 
us to look opon the Sun to be a Body of the Di- 
tnenfions or Breadth of about a Foot, or a Foot 
and a half at moft. 

But thofc who know by the Eclipfes of the 
Moon^ that the Shadow ALZ (Tab. XX. Fsg. 2.) 
which the Sun D G, by fhining upon one Side of 
the Earth, cafts on the other Side, grows cODti- 
nually fmaller from A Z to L, and runs out' to a 
f yranudal or Conical Figure ALZ, die Point or 
Vertex of which is at L, may, without knowir^ 
much of Opticks (whereby the fame is proved^ 
{qiiickly infer, that the Sun D G is much greatei; 

Vol. III. Yy a than 
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than the whole Globe of the Earth ; for if thd 
Sun were in its Diameter only zsbb equal to the 
Globe of the Earth A Z, it is plain that the Sha-» 
dow, being then equal at A M N Z^ would be 
every where, or at M N, as big as at A Z, and 
always remain fo. 

And in cafe the Sun's Diameter were as a a^ 
lefs than that of the Earth A Z, it is plain enough 
that the Shadow of the Earth would become con- 
tinually larger towards P O, and farther. 

So that fince it appears, by undeniable Obfer* 
vations in the Eclipfes of the Moon, that the Di« 
ameterof the^hadowat theDiftance of the Moon, 
is nor equal to that of the Earth, nor becomes 
bigger when &rther from it, but that growing 
continually leCTer, it makes the Pyramid A L Z, 
it will entirely fatisfy thofe that underftand this, 
that the Sun D G, is bigger than the Earth A Z. 

The Knowledge of this may perhaps in fome 
manner deliver People from the aforefaid childifh 
Prejudice, and railing their Aftonifliment, at the 
Power of their Creator, make them confider the 
Sun in its true Magnitude. But this will be done 
much more eflfeftually, when they know that, ac- 
cording to undoubted Aftronomical Obfervations, 
we may fafely fuppoife the Sun to be above a 
hundred thou/and times bigger than the Earth. I 
know very well that this will appear altogether 
incredible to thofe that are unexperienced in 
vAftronomy ; ift^ Becaufe the Ancients have not 
allowed the Sun to be more than 166 dmes big- 
ger than the Earth, and fome not fo much, idfy^ 
Becaufe the Difagreement among the Afironomers 
themfelves, concerning the Sun's Magnitude, is 
the Caufe that their Cbnclufions have little or no 
Weight with ignorant Perfons. 

To 
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To remove this flumbling Block, we (ball en- 
deavour, as far as the Brevity of this Difcourfe 
will permit, to {hew the Certainty of what has 
been advanced, and tho' we can't ea(ily know th^ 
exad Magnitude of the Sun, yet it will appear 
plain enough, that a Hundred Thoufand Globes 
of the Earth being put together, will not be larger 
than the Body of the Sun. But they who know 
this by the Principles of Aftronomy, may paft 
by the following Demonfiration, and proceed to 
SeSl. IV. 



Sect. IV. 7he Magnitude of the SU Nj proved 

from Astronomy. 

A Brief D E MONSTR At 10 N of the Fbun- 
dation oj the Aftronomical Conclufions about the 
Magnitxjde of the sun. 

That the Aflronomers in their Calculations of 
the Bignefs of the Sun, do proceed upon the fame 
Principles and Foundations, as the Geometricians 
in meafuring the |Ieighth of a Tower, a Hill, or 
the like, is obvious to all that underlland any 
thing of Mathematicks. For which caufe we 
may be equally certain of the Conclufions of the 
former, a§ of the latter, provided that the Afbr^ 
nomers can make their Obfervations as juflly an4 
accurately as ^he (geometrician^. 

To prove this Aflertipn a little more f learly : 

I. They take the Semi-Diameter pf the Earth 
A B (Tab- XX. Fig. 1.) for an i/«/>, in order tQ 
determine the Sun's Magni[tudc B G, with refpef^ 
to the fame. 



Y jj^ 3 11. They 
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II. They obfcrve, after different Manners, 
(which we fliail not heic defcribe) the Angle 
A C B, which is made at the Center of the Sun C, 
and tzktt in the half Diameter of the Earth A B. 
This they call the Angle of the ParaBaM^ becaufe, 
if we look along the Lines A C and B C, which 
make this Angle (and confcquently from the Sik 
perficies of the Earth A, and from its Center B) 
to the Center of the Sun C, the faid Center C, 
fecms to cover the Point I/tothofe that look at it 
from A, and the Point F in the Heavens KL, td 
fuch as look at the fame from B. This Difference 
of Sight they call the ParaOax ; and forafmuch as 
th^ Angle ABC is thereby determine, they 
are ufed, for Brevity fake, to call this Angle the 
Parallax : And when they have found this Angle 
A C B at any Height of the Sun above the Hori- 
zon, they compute how much it amounts to when 
the Center of the Sun C is in the Horizon A I ; 
and this they call the Horizontal Parallax. 

III. This Angle was firft'? 

bbferved from the AntientsC. ^ n/i^ r 
down to tycho Brahe, to be^ ^^ Mtn. oo Sec. 

about ■ •■~— J 

But by Longomontanusj a Di-/ ,^. p 

fciple of TjchoBrahi, reduced to } ""^ ^'''' ^^ ^'• 

Andlaftly, By Kepler^ zftcr ) 
various Obfcrvations, farther/ oi Min. oo Sec. 
reduced to ^ ■'■■■■ " ■ ■■ S 

IV. Afterwards another Method of Obferva- 

tlon being found put, which was not liable to fo 

great Miftakcs as the former, to wit, by the 

Moon^s Diftance ; Ricciolus has found, that the 

aforefaid-Ang^lc does not exceed ^o Sec. or half 
a' Minute. "^ . 

;. And this is a!fo counted a great Conceffion, 
/}nce, according t:> Mr, IVhifton^ it does not ex- 
ceed 
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ceed 25 Seconds J 10 thirds. And ff^;id€Hrius brings 
it yet down to 15 Seconds. 

V. Tbere is another Method brought into Pra* 
dice by Monfieur County and Monfieur De la Hire 
in France, by Mr. Flam/lead in England, and other 
great Men elfewhcrc; to wit, by Tdefcopes 
armM widi Micrentfitersy whereby, without any 
Danger dffiilling into fo many Miflakes, the (aid 
Angle AC B may beobCerv'd with the utmoft 
Exadnefs, in cafe it can bear, by reafon of its 
Smallnefs, any I)etermination by us that dwell 
upon the Earth. 

From whence the faid Angle is computed' by 
Flamfieadf ( vid. IVhifion. PraleB, Pbyf. Mathem. 
p. 2j6.) by Caffiniy (vid. La Hire's Tah. Aftron. p.8,) 
hy Siv Ifaac Newton, (vid. Gregory Afiron. p. ^^6.) 
to amount to but 10 Seconds. 

VI. From all which 'tis plain, that in Propor- 
tion, as the Means have become more certain, 
and the Inftruments of meafuring more exaft, it 
has been obferv'd, that the Angle A C B of the 
Parallax of the Sun, hasconftantly grown lefs and 
lefs. 

And therefore that thefeabovemention'd Diffe- 
rences, that have occur'd among the Aftronomers, 
have only proceeded from the Moderns ufing 
better Methods, and more exad Inftruments than 
the Antients ; but they are by no means to be ac- 
counted Difagrecments, as fome unskilful Perfons 
have called them, fince the Antients have only 
fhown thereby how far they had attained, and the 
Moderns, how much farther : And this is the 
more remarkable, becaufe the faid Differences have 
only been found between the Antients and the 
Moderns ; but fo far as they occur between An- 
tients and Antients, and Moderns and Moderns, 
that have made ufe of the fame Methods and In- 
ftruments, they are hardly worth the naming. 

Y y 4 VII. Now 
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VII. Now to proceed. Since Aftronomcrs have 
found in the Triangle A B C the Side A B or the 
Semidiameter of the Earthy with the Angle of the 
Horizontal Parallax of the Sun A C B ; and know* 
ing that the Angle B A C is a right, when the 
Center of the Sun C is in the vifible Horizon A I, 
they have found in this Triangle, two Angles and 
one Side ; wherefore by Trigonometry, they may 
find out the Line B C, or the Diflance of the Sun 
from the Earth. 

VIII. Now this Diflance B C of the Sun from 
the Earth being known, which is likewife one 
Side of the Triangle B D C, they flill feck for 
two Angles in the fame, they being here ne- 
cefTary to compute the Semidiameter of the Sun 
DC. 

IX. To find this, they obferve with their In- 
ftruments (which, by the way, exceed very much 
in Exaftnefs thofe of the Antients) the Angle 
D B G, containing the whole vifible Breadth of 
the Sun, and this they term the Apparent Diame- 
ter of the Sun. 

The half whereof is the Angle DB C, or the 
Apparent Semidiameter of the Sun, fo called, be- 
caufe it contain $ the half of its Diameter. 

X. There has not occurred, in the Courfe of 
Ages, fo great a Difference in this, as in that of 
the Parallax; and confequently likewife accord- 
ing to thefe three times, which we have remarked 
among the Obfervers before about the Parallax, 
(when the Sun is in its middle Diflance, that is^ 
between the farthefl from, and neareft to the 
Earth) the apparent Diameter of the Sun, or the 
Angle DB G is computed by 

Ptolemy, to be — 31 Min. 20 Sec. 

Coperntcusy at about — ~-— 3^ Mjg. 45 See. 

Tjcbo and UngQmantanus •-— 3 1 Min. 

Jiicciolus 
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Ricciolus ■ 3 1 Mn. $6 Sec. 

Huygens ■ 30 Min. 30 Sec. 

Newton^ who much approves > 

the Obfen'atioQ of Cf^ni? 3 2 Min. 1 5 Sec. 

and Flamfiead j 

La Hire^ about 3 2 Min. 1 1 &c. 

XI. So that the higheft Computation of the ap- 
parent Diameter amounts to 3 2 Mn. 45 Sec. and 
the loweft being but 30 Mim and 30 Sec. the Dif- 
ference is no more than 2 Min. 1 5 Sec. the half of 
which being taken for the Angle D B C, produces 
only a Difierence of i r M». that is^ about rj Part 
of the whole. 

XII. Whereas the greateft Parallax being of 
3 Min. and the fmalleft but of 6 Sec. the former is 
above 30 Times bigger than the latter, as wc 
have fticwn above by Numb. Ill, IV, V. 

XIII. And from hence it is manifeft, that the 
Variety of the Obfcrvations> in the apparent Dia- 
meters, may produce Tome, tho' but a very fmall 
Difierence ; but in the Angle of the Parallax, it 
will occafion a very great one in the Magnitude 
of the Sun. 

XIV. Finally, forafmuch now that in the Tri- 
angle DBC, is found the before-given Side B C,. 
or the Diftance of the Earth, and the half appa- 
rent Diameter of the Sun, or the Angle DBC; 
and moreover, the Angle B D C being a Right 
Angle, becaufe the Line B D touches the Circle 
D O G at D ; it follows, that in the faid Triangle 
DBC, there are found two Angles on one Side, 
whereby the third, DC, or the fought-for Semi- 
diameter of the Sun may be found. 

XV. We might now, after this manner, from 
thcfe and the preceding Conceflions, compute, 
firft the Diftance of the Sun from the Earth BC, 
and afterwards the Bignefs of its Diameter D C. 

But 
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But fincc our View here is only to fliew the Mag- 
nitude oi the Sqn^ and the DiffefeR^e thereupon be- 
tween the Old and Modem Aftronomers^ but not 
To much to ent^r into ;»ny Difcufiion of the Diftance 
thereof, we (hall make ufe of a more concife Me- 
thod, which is nevertheiefs attended with a Ma- 
thematical Certainty, and will be obvious to fuch 
a$ are experii^nced in Geometry. 

And this codfifts in the following Proportion, 
or Rule of Thfee; in which wc 0iall ufe the An- 
gles ACB and DCB in the (lead of their Sines, 
which indeed will be moft agreeable to Geome- 
trical Exadncfs ; but bccaufe there refults no con^ 
fiderable Difference from it, and yet the Calcula- 
tion is much more convenient, we fhall ufe it as 
other Aftronomers have done. And thus it pror 
ceeds : 

j4s the AYigh A C B, or, tht Heriz^ontat Paratax 0/ 
the Sun y is, to T'he Angle D BC, or the apparent 
Semi diameter thereof ] fo isT'loe Ki^rth^s Semidi'- 
ameter AB, to T*he Sun's real Sentidianteter DC. 

And this Rule does not only obtain with refpeft 
to the Sun, but likewife to all other Heavenly 
Bodies whatfoever. 

XVI. So that according to Tychoy" 
taking the Parallax ; Minutes j and 
the half apparent Diameter 15 Iv, 
Min, the Semidiamcter of the Sun 
i% greater than that of the Earth 
A B, *■ — I I ■ I 1 '" 

And thefeNumbers being cubed , 
(forafmuch as Spherical BodieSj 
are to each other as the Cubes^ i^Stin,es. 

of their Semidiamerers) the Sun 
is bigger than the Earth 



5 ^ times. 



■•^W"^'' 



XVII. Ac 
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XVII. According to Riccioba 
the Parallax 30 Seconds ^ is to the 
apparent Semidiameter 15 Min. 
$8 See* a$ 30 to 958 Seconds, or 
to 3 1 ; ^ s And confequently the Se 
midiametet of the Sun DC is I 
greater than that pf the Earth AB.J 

This being multiply'd cubical-) 
ly, makes the Globe of the Suo> 
biggec than that of theEarch above ) 

XVIII. According to Sir Jfaac 
Nevitony the Parallax 10 Sec. is to 
the apparent Semidiameter k^t^ 
Min. as 10 Seconds to 9^7? Se- > 
conds ; and confequently the Sun's ' 
Semidiameter is bigger than the 
Earth's ■■■■ ■" ■ - ' ■ ' ^ " . 

And this being multiply 'd cu- 
bically, the Body of the Sun ex 
ceeds that of the Earth about 



3 1 1 J times. 



3 1000 times. 



96 \ times. 



poofioo times* 



XIX. Finally la Hire's Propor-^ 
tion requiring 6 Seconds Parallax, J 
they are 16 Min. $i Sec. apparent I 
Semidiameter, as 6 Sec. to 96 $i > 160 times* 
Sec. or I to i6ojj; accordingly 
the Semidiameter of the Sun is 
greater than that of the Earth — - 

And by cubing this Number, 
it appeal's that the Sun exceeds^4.ooo,ooo/iwf/* 
the Earth's Magnitude, at lead 



XX. From 
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XX. From all which compar^4 with one ano- 
ther we may gather, 

Firfly That th? Semidiametcrs of the Sun have 
increased from full Five, or hardly Six ; firft to 
£aU } I, afterwards to full 96 j and laftly, to 160 
Semidiameters of the Earth; which, to thofe 
that are not much versed in thefe Matters, (ince 
the Numbers are not great, may feem probable 
enough. 

Secondly 9 But that the Globe of the Sun itfelf 
Ibould grow frojm hardly 140 Magnitudes of the 
Earth, firft, to 3 1000, and afterwards on a fudden 
to 900,000, and laftly, to the Size of four Millions 
of Times greater than the Globe of the Earth, is 
fuch a furprizing thing, that they who are not 
ufed to th^fe kinds of Calculations, muft needs 
judge it impoffible, and think that altho' all that 
has been faid about the Semidiameters were true, 
yet this would appear a Miflake in Aftronbmy : 
But every one that underftands Geometry, knows 
that one is as fure as the other. 

So that we now fee finally, that this Increafe 
and Difference of the Sun's Magnitude, manifeft- 
ing itfelf in the Sequel of Time, w^as principally 
and moftly occafionM by the continual Diminuti-^ 
on of the Angle of the Parallax, fince the fmall 
Diverlity in the apparent Semidianletcrs might 
indeed contribute fomething, but yet very little 
thereto. But its amazing Magnitude is now par- 
ticularly to be afcribed to the Cubical Multipli- 
cation of the real Scmidiameter thereof. 

XXI. Since therefore all that has been advan- 
ced, carries along with it a Mathematical Cer- 
tainty in the manner of computing, it remains 
only to be inquired, whether the lateft Aftrono- 
mers have likewife rightly obferved that the Angle 
of the Parallax is fo fmall, which we fliall leave 
to the Study of thofe that think themfelves con- 

cernM 
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cern'd therein ; forafmuch as the comparing the 
three Ways that were in Ufe from the Times oi 
the Antients, to Tycho Brahi^ and from him in 
the laft Age by Ricciolus, WendeUnus^ and others, 
and now by Mei&eurs Cafjiniy Flantftead, and la 
Hirey would prove too great a Digreflion^ and 
take up too much room here. 

This is certainly true, and obvious to all that 
underftand the Science of Aftronomy, thatthcf 
Antients, according to their own ConfeffionJ 
could hardly be certain to a Minute in their Ob-- 
iecvations of the Heavenly Bodies, even with their 
largeft Inftruments ; and that the following Mc^ 
thods have had great Advantages above the for« 
mer, both in proceeding more certainly, and in 
coming much nearer ; becaufe that the Angle^ 
which was neceffary to them for computing the 
Stin's Diftance, was fo much greater, comprifing 
the whole Space between the Moon and the Earthy 
which is about fixty Times as large as the Semi- 
diameter of the Earth, of which the Antients 
were obliged to make ufe, which renders the Mi- 
fiakes of the latter in their Obfervations fo much 
lefs than thofc of the former. But the Mo- 
dems, by the help of their Telefcopes and Micro- 
meters, feem, to have brought this Science of A- 
ftronomy to as great a Perfedion as it is poffible 
for Men to do, making the Firmament itfclf fervc 
them for a Quadrant by the means of the afore- 
mentioned Inftruments and proper Pendulum- 
Clocks ; and fo, with no lefs Ceminty than the 
former, they are able to make their Obfervations 
to a few Seconds. 



Sect- 
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S E c T. V. It may be/bewn, mthfufficiem Certainty^ 
that the Sun is above 1 00,000 Tsmes higger than 
the Earth. 

/ B u T if the Parallax of the Sun does fiill rcr 
main immenfurable to thofe Obfervers that can 
meafure every thing with fo much ExaSnefs^ 
efpecially i£ they endeavour to meafure it abou( 
the neighbouring Planets^ Mars and Vienusy which 
(if their Diflance alfo do not hinder) have Fa^ 
calUxes much greater and more capable of Ob^ 
Nervation, and then make their Gftlcalation of the 
Parallax froni the Sun*s and Pl&nets Diftances^ 
(the Ratipr whereof is better and fufficiently 
known to them) it may be inferr'd^ that it con- 
lifts of a very few Seconds or lefs, if they obferve 
and difcover it after this Mdnner. And therefor^ 
iltat we may conclude upon juft and true Princir 
pUs, that altho' thefe Magnitudes which the pre* 
ient Aftrooomers do afcribe td the Sun, can^t b^ 
fo nicely determined, by re^fon of the Smallnefs 
pf the Parallax (as all of ^ein, €.v<ei^ the chiefbft, 
Allow, and whereof I cotald produce many Proofs) 
neverthelei^ the fame muft be uttdonceivably great; 
And in o^fe we (hould ndt aditoct of the i5o Se- 
midiamecers of la Hke^ tnd confeqnently of the 
^^gnitude of theSul) above fOurHutidred Thoth- 
fand tiifie^ bigger than tbe Earth, yet we can't 
thkk thofe ef Mp^ Hnygens fo Much to exceed th^ 
Truths who lyi^ds xitt h^lf Diameter of the Sviii 
equal to il^ <^ thofe of the Ekrdi, anditsMag^ 
nitudc confequently 1.331,000 m6rc than that o£ 
the Earth ; which as, it iscafy to compute, does 
require a Parallax of eight, or near nine Seconds. 



Or 
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Or we may come yet nearer^ and take the 
Calculation which Sir Ifaac Neivton makes uf^ of 
in his T'heory dfthe Mom^ which fuppofes the Suns 
Semidiameter to be ^6^, and its Magnitude to be 
P003O00 Globes of the Earth. Yea, if we take 
that of Plamftend and Hoyyox^ ok about t % Seconds 
(vid. Newton Prim. Muthem. p. 4i4*Ji which ii 
twice >is large as Mr. Ia Jiir/$ ; we &all find yet 
more certainly, that no confiderable Error is com- 
mitted in afcribing too great a Magnitude to the 
Sun^ tho' that includes in its Semidiametcr above 
80, and in its Magnitude above 500^00 times 
that of tte Earth. 

. Wherefore, fuppofing (as we have done,&ff.III^ 
that the Sun is 100,000 as big as the Earth, we 
may be fufficiently afTured, that we rather make it 
too r^aU than too great ; fince the Parallax in thig 
Gtife o£ about ai, is at leaft bigger than 'so Se^- 
conds, and admitting with Sir Ifaac Nevst&ny the 
apparent Semidiametcr to be i5r Minutes, we find 
the Sun '$ real Settiidiameter to be barely 45^. And 
that tiQ Ertor is cottidiitt^d here in allowing too 
much to^thc Sun, as appears from heni^e. That the 
Obfertaticns (as Sir Ifiiac himfelf owns in the 
PUce above) of Kepler , Ricciolm and Wmcklinm 
don't, allow the Parallax to be much greater than 
20 Seconds ; th6' they have not us'd the accurate 
Method of Caffini in theit Obfervations, which 
renders this Parallax yetmuch fmaller. 

Again, becaufe (as appears by &ff. IV.) Wen^ 
MinushxmitMj after his Method, makes it 15 Se<- 
covds^ which is fo much Icfs than 20. 

Ijdftlfs The Teftitnony of the fo often prats'd 
Sir j5&«c Nexjoten^ is of grcit Weight in this Place, 
who making the Parallax to be 20 Seconds, fays, 
Thdc^lie choofes rather upon that Occafibn to 
miakek tod big thu too little; whereby he does 

not 
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not obfcurely infinuate, that the fame ought real- 
ly to be taken fomething rmallen 

From whence then it again follows, that the 
Difagreement between the firft and the laft Aftro- 
nomers does not prejudice the Truth of the Con- 
dufions of the latter, about the determining the 
Sun's Magnitude ; and that it is not too great a 
Conceflion to allow it to be at leaft 100,000 times 
as big as the Earth. 

Sect. VI. ConviBions from the foregoing Obfervattons. 

T o refumc then the thread of our Difcourfe t 
Can it now be imagined that fuch a dreadful 
Globe of Fire^ which is above 100,000 times 
bigger than our Earth (and one might more truly 
fay above a Million of times, according to the 
aforefaid Demonf) ration) has been produced by 
mere Chance, and for fo many Ages continued to 
difcharge thofe great Fundions, of which all the 
Inhabitants of the Earth are daily fenfible ? And 
can any one perfwade himfelf that a Sea of Fire, 
of fo a(loni(hing an Extent, could have been con- 
tained within its Bounds, and in the Order and 
State we find it in, without the continual Di- 
reftion of a great and wonderful Power and Wif- 
dom? Whereas there is no Matter known to 
Mankind, which with refped to us operates 
with more Fury, and, if it be in any Quantity, 
more ungovernable than Fire, of which there 
comes down to us daily (as the Burtlitig-GlafTes 
prove) fo much from the Sun, either in^ df with 
the Light thereof. And ought not the tifpMefis^ 
that Chance, (or fomething elfC that is entitely ig- 
norant of its own Aftions, is the prodn&ive Qitifc 
of the Sun) makes every one, even the boldefl: 
Atheift himfelf, live in a perpetual Fear that by 
fo continual a Motion and Raging of fuch ati 

un-* 
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tinconceivahly great Quaatity of Fire and inflam- 
ed Particles^ or fometime or other, by the De- 
fceiit of a much greater Quantity at once of thi$ 
Matter from the Sun,^ along the fame Way in 
which its Rays proceed at prefent, every thing 
might be fet on Fire on the whole Globe ; . or 
that the Snn having confumed the Food of that 
Fire, might change its Nature^ and ceafe to com- 
municate its W armth and Light to us ; by whilch 
Means the whole Earth would be turned into thp 
moft jdifmal Dungeon that any one can pbflibly 
conceive. How much more eaiie then and happy 
do thefe Men live^ who acknowledging the 
Maker thereof for an Almighty God^ and theit 
Gracious Benefa&or, know that evcty thing, and 
even this dreadful Globe itfelf, of Light and Fire, 
can only ftii: atid move according to the Good 
j^leafure of him that is the Lover of Mankind ;. 
atld who, to deliver us from fuch a Well-ground^ 
ed Apprehenfibn, has declared exprcfly in his 
holy Word, G^n* viii. i2. That whik tfje Earth re- 
fuaiketby Seed-iint^ and Mdrveft, and Cold and Heat, 
and Summir and Pf^ntir, and Day and Night JhaB mi 
cet^ ;' which Promife has been made good for fd 
many .Ihoufand Tears; 

Sect. VII. the Sun's Diftanceffom the Earthi 

Now if we pafs on frotn the Magnitude of 
the Sun (bf which I hope thofe that underftand 
^hat {las been already (aid are fully convinced) 
to its Dillance frbih the Earth, to the end th^t we 
may^. like wife therein rcftify thofe miftaken Noti-. 
dns, which evert from o.ur Chjldifh Years we have 
conceived about it, and which we can fcairce fan- 
cy to beindre than the Space of a i^ile from u$, 
an unlearned and iinelxperienced'Perfon will n^rt be 
iefs aftonifhed thaii he was before, when he hears 

y L. iiL z » lift 
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us declaring, that we do not make too large ani 
Allowance for the Sun's Diftance, if we maintain 
for a certainty, that it amounts to above looo Se« 
midiameterSy or half ThickneiTes of the Earth. 

That the Sun is very far from this Globe may 
be proved by the Sun-Dials and otherwife, which 
we fhall now pafs by, only (hewing, as we have 
done before in &^. IV. that the Disagreement of 
Aftronomy, with refpeft to the various Diftances 
of the Sun, are only occafioned from hence, that 
the Moderns are fumifhed with fo much better 
Inflruments or Methods for obferving the Sun's 
ParaBax than the Ancients ; fo that the fmaller 
this continually appears to be, fo much the greater 
is the Sun's Diftance from the Earth. 

To fet this Matter in a clearer Light, for the 
Benefit of thofe that are not skill'd in Aflro^ 
nomy. 

Let the Semidiameter of the Earth, AB» 
Tah. XX. Ftg^ 3 . (as in Se£l. IV. Numb. VIL) be 
taken for an Unit, the Angle of the Hmzonud 
Parallax of the Sun AC B in the Triangle ABC At 
being likewife known by Obfervations : Then^ 
fince BAC is a Right Angle^ the Diflance of the 
Sun from the Earth, or from the Line B C, may 
be eafily found by Right-lind Trigonometry: 
This Operation will be readily perfotmM by fuch 
as only underftand that Way of Computing. 

Supfofing then kC^ to be the An^e of the Parallax : 

With Tycho Brahe of three Minutes, 
we find the Diftance BC confift oP 
Semidiametcrs of the Earth to the Nuin-f - ' ^^ 

ber of -■ • >.^ • ■■ ' ■■ ■ 

WithUicc/oAriof 30 iSeconds, barely— 7000? 
' Widi 
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With iSfewtm. Cafjiniy &c. of lo Se-? ^ 
conds BC is fuU = — ; "^""^ 



With Huggens between 8 and p Se-? ^ 



^onds^ 



000 



And with La Hire of but 6 ISecohds,? 
to full ^ ^ — .^^ J 34,000 

And if (as has been done before) we"^ 
fuppofe the Sun to be 100,000 times big- 
ger than the Earthy the Parallax A C B 
will be about 20 Seconds (computing ^ 
the apparent Semidiameter of the Sun to '^^ 
be J 2^ Minutes) and the Diftance from 
the Sun to the Earth will amount to Se- 
midiametets thereof^ — — — — — 



tt^ ^ 



Now fince we can be aflured from the fo exaft 
ObTervationsof the greateft Modern Aftronomers, 
diat the Parallax ACfi is not more than of 20 
Minutes, we may condude with the fame Con- 
fidence as a Oeometiician can meafure the Di- 
fbuce of any two Places on the Earth, not indeed 
how great the true Magnitude of the Sun, and 
how m its Diftaftce is from us ; but it may be 
concluded by a Geometrical Certainty, beyond 
all manner of doubting : 

Pirfi, That the Sun is ime hundred thoufands times 
as big as the Earth. 

And, Secmdly^ That its Diftance from us is 
not lefs that un thoufand Semidiameters of the 
Batch. 

t^^ Sect. VIII, 
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S E c f. VIII. Convi£lions from the foregoing 

Obfervations. 

Now Hnce it is itidifpucably true, that if the 
Sun had been placed much nearer to the Earth 
than we find it, nothing lefs could have been ex- 
pe£i:ed than a Total Conflagration thereof; and 
in cafe it had been much more remote, the Earth 
would h^ve refufed to produce its Fruits for the 
Support of thofe that dwell upon it. Can any one 
imagine again, that it is without Defign, that this 
great and terrible Fire among fo many numbed efs 
Places that it might have pofTefTed in the great. 
Space of the Univerfe, with refped to the Earth». 
(hould be fixed Juft there only, where it can caufe 
fo much Good and fo little Harm to this Globe ? 
Now if fo unhappy a Philofopher (who maintains 
that the Sun has by meer Chance only acquired 
jull that Place which is fo ufeful and advantageous 
to the Earth, and ail that is upon it) be a Mathe*^, 
matician, let him compute how manv PlasCes (in 
which the Sun might have been put by the fame 
Chance) are to be found in the vaft Convex of 
die Starry Heavens, and how many thoufand to 
one it would have been,^ but that the Sun might 
have been fixed in fome one of 'em, where it 
would have been entirely ufelefs to the Eartb. 

Sect. IX. T^he Earth for Conveniency fake fuppofed 

toftandftiO. 

This feemed to be fufficient to ferve for a 
Conyidion to fuch as ftill doubted of the Wifdom 
of the Maker* But (ince Cuftom, that feems ta 
cloud our Reafon with Stupidity and Infenfibility, 
caufes moft Men to look upon this furprizing 
Wonder, like the Bcafts without Attention, wc 

muft 
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muft advife all thofe who fiill find themfclves but 
little aflfe&ed by the common Notices of what 
they fee daily pafles in the Snn, briefly to con- 
template with us a few Particulars thereof, with 
refped to the Earth, in which (we here declare 
once for all, that) we defign to ufe the fame 
manner of Speaking and Figures that are agree- 
able with the Notions of Tjcho Brake, and are 
adapted to thofe Globes, by which a quicfccnt 
Earth and a Sun, moving about it are expreffed. 
Thofe that embrace the other Hypothefis with 
Cofernicm, namely, that the Earth moves about 
the Sun, may keep the fame Meaning, and adapt 
it to their own Opinions, as they muft do tn the 
moft, if not in all the Works of the greateft Aftro- 
nomers ; which, tho' they defend the Opinion 
of the Earth's Motion, yet in the Calculations 
concerning 5/^ Amcj, Qt the Jnterfe6tions and Angles 
which the Circles make, do likewife make ufe of 
the fame Figures and Expreffions as are founded 
upon the Immobility of the Earth ; as is well 
known to thofe that have read their Books, and 
even the Writings oi Copernicus himfelf. 

Sect. X. The Sutis Tiiumal Motion. 

N o w if any Body were to have his Dwelling 
upon the Globe of the Earth t e »?/, 7ab, XVI, 
Fig. I. and would make himfelf and all other Men 
happy, would not his firft Care be (in order to 
avoid living in perpetual Darknefs) that the faid 
Globe fliould be enlightenM ? Now this is per- 
formed by the Sun (for Inftance) at E. 

But when this is done, if the faid Son E ftood 
always immoveably over the Point e, it would be 
there always Day, and exceeding hot ; but on 
the contrary it woidd produce a perpetual Night 
«nd continual Cpld at /, both winch would be 

%%% very 
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very inconvenient ; foraimuch as in the laft Cafe, 
tho* the Fertility of the Earth were not thereby 
climinifhed, yet all Pleafure; and in the firft 
Cafe too^ our mofl agreeable Reft would be ob-> 
Jlruftcd. -^ 

To prevent all this therefore^ it feemed again 
nece0ary^ that this Sun (hould move round the 
Earth in fuch a Circle as £ T F S £, in order to 
enlighten the fame, and render it fruitful on aU 
fides, and not to ftand always ftill againft one 
part of it : now this happens by the ^me Sun'j 
moving round the Earth every twenty four Hours* 

Sect* %%• ^e Suns Annual Motion^ Decknfion^ 

and th Seafons rf the Tzar. 

But now altho' the Sun Ihould daily enUghtcn 
9nd warm the Earth, yet if it were not to movQ 
in the^orefaid Circle ETFSE, this ill Con^ 
fequen^e might again be expeded from itj name? 
ly^ th^t every thing upon the Earth, within the 
Segment of the Circle ef^ would be fcorched by 
its Heat : and other Parts of the Earth upon 
which the Rays of the Sun fell more pbliqqclyi 
would be renderM barren by Cold. Wherefore, 
that the grcated part of the Earth might not re- 
main ufelefs, 'twas requifite again, that the Sun 
in its Circulation fhould be ferviceable to mor^ 
parts of the Earth ; and this again we fee p»- 
formed by the Sun, when it recedes or declines from 
the Equator E F on both fides, to A Northwardj^ 
and to C Southwardly, whilft it always mo^es ift 
the Circle A Y D, which th^ Aftronomers call the 
Ecliptic^ or Sunn's Way. In this Circle it moves 
daily about one Degree, or the 350^^ part of a 
Circle from Weft to J^fi^ whilft in the fam^ 
Space of Time it circuUtes from Eafi to iPefl at 
an equal Diftance from (he J^uat&r £F, oS 

which 
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which circular Motions the two extream ones^ 
A B and C D^ are here defcribed ; the laft of 
which ic performs in one Day, and that in the 
Ecliptic A¥D, in ^6$ Days, or in a Tear ; and ic 
is this Diurnal Motion that produces Day and 
Night, and the Annual, the four Seafons of the 
Tear: So that for Inftance, 'tis Summer upon 
thofe Parts df the Earth, 4 and g, when the Sun 
is at A in its Way A T D ; and Winter when the 
Sun is at D ; and Autumn and Spring when it is 
upon either Side of the Globe, in the middle b^- 
twc^ A and D. 

S I c T. XII. T%e great Ufe of the ahiyvefmd Motions. 

Now by thefe Motions, befides the pre- 
venting thofe great Inconveniencies, which would 
furely come to pafs, if one continual burning Sea- 
fon, or an all-congealing Cold (hould always pre- 
vail in the fame Region of the World ; we find 
that mofl of the inhabited Places of the Earth are 
enlightned and warmed, according to the Man- 
ner and Meafure that is mod agreeable to the 
Nature of the People and Fruits that belong to it: 
This Diverfity of Seafons, and Diftribution of 
Heat and Ck)ld, being alfo the Caufe that fome 
Lands are difpofed and adapted to produce Spices, 
and fome particular Kinds of Fruits, and other 
Countries others; whilft in the mean time this ge- 
neral Benefit is enjoyed by all Mankind, tho' 
difperfed over the whole Face of the Earth, by 
the Means of Trade and Shipping, by which e- 
very Nation may abound with thofe Commodities 
that arc not the natural Produce of its own 
Land. 

Zz 4. Sect. XHI. 
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Sect. XIIL ConviElious from the foregeit^ 

Obfervations. 

Before I proceed any further, let mc asl? 
fhpfe Philofophers, who deny the'WiWdom an4 
ipopdriefs of the Supream Direftor of all thing?. 
Whether upon feeing any Royal or Princely Gar- 
den^ they would ever pretend to fay, that np 
Art nor Method had been ufcd therein by the 
Gardener,- tho^ they flipuld obfcrye, that in order 
to caufe thofc flaiits to grow, which conld not 
bear the Coldnefs of the Climate, Glafe-Gafes, 
and Places with Stoves and other Convcniencies^ 
tiad oeen prepared to make '«m enjoy as much 
Warmth as ppffible ; whilft on the pther band. 
Arbors and ftady Places were provided for other 
plants that could not bear much Heat ? And whe- 
ther they would not be convinced upon fteiag tfai; 
great Variety and ingenious Difpofition of the 
Plants, F^lowers and Fruits in fuch a Garden ,• that 
it wa$ not Chance, nor an ignorant Caufe, but 
the Skill of a judicious Diredpr, which had ex- 
erted icfelf in all thefe things, and ^yhofe Defign 
yras to caufe the Mafter of the Garden by fuch a 
cofily AfparatHfiy and by contriving (b many dif- 
ferent l3egrecs of Seat, to reap the Benefit pf 
his Labour, and to enjoy the Re&efhment of 
thqfe Frqits which his own Climate and Air we^e 
not able to produce ? 

And can any one that is admitted to contem- 
plate the Agreeablenef? of fuch a Garden, tho* 
he flipuld not (hare in the fruits thereof, think 
himfeif obliged tp thank the Owner for his 
Goodnefs, in (hewing him the^eerets of his Art, 
and the wonderful Ufes of the Plants ; and yet be 
no ways affefted with the Goodnefs of the Great 
Creator of fo glorious a Body as the Sun is ; by 
the Warmth of which, the whole Earth is turned 

into 
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Into a Pleafure-Qarden and a fine Park^ as may 
appear in 7ab. XVI. i?^. !• where the Torria 
Zone , a, b, c, rf, rcpix:fents the Orangery , or 
Place in which thofe Fruics that require the 
^reared Heats are produced; whilft others^ thait 
are contented with a more moderate^ or even a 
cold Air, do meet with the fame in the two tern** 
perate Zpnes^ ^, ^, A, b, and c, rf, 1, k, or even 
farther towards t^e Poles in the Frigid Zones, 
;, fj n, and /, m, k, as far as the fame remain 
fruitful. Thus we fe^, that there is not only a 
^articular Climate appropriated to fuch various 
iorts of Plants and Trees, but that which renders 
the Obligation which all Men lie under to the 
adorable Dire&or of all thefe things ftill greater, 
ts, that his bountiful Mercy does not only difplay 
therein a wonderful Wifdom even to the cloying 
with Pleafure thofe that feek for the fame ; but 
iikewife, that the Fruits produced thereby feem 
to be made for no other Purpofe, befides the Ho- 
nour of the, Creator, than for Medicines to Men 
in their Sickn^fs, and for Food and Refirefhment 
fo thofe that are in Health ; and in general, to 
render them happy in innumerable Inftances^, in 
which they ar^ feniible of their Ufe and Conve- 
nience. 

Sect, XIV, and XV. 7%e Morning and Evening 

Twilight. 

Besides what has been already (hewn to be 
fo wonderful in the DireAion of the Sun in its 
daily and yearly Courfe, let an Atheift judge 
again, whether it is without a determinate Ertd 
and Purpofe, that the Ray s thereof paflSng from 
a thinner into a thicker Medium, are refrafted and 
turned away from their true Courfe, in order to 
produce the Twilights of Evening and Morning ; 

whereas 



760 The Religious Philofopher. 

whereas Otherwife^ upon the Setting of the Sim 
in all Places^ a bright Day. would be immediate- 
ly changed into a Pitch-dark Night ? And it nuy 
be eafily perceived^ that it is fo ordered on par- 
pofe to be ufeful to Men^ the Organs of whofe 
Sight would be very much prejudiced^ if die 
Tranfition frqm much Light to much Darkneis 
were made all at once : But they that would be 
more fully informed in this Matter^ need only look 
back to what we have (aid in the 17th Contem- 
plation about it. 

That which may be farther obferved here, is, 
with how much Reafon God, to convince Job of 
the Narrownefs of his Underftanding, has taken 
a Proof thereof from this Refraftion of Light in 
the following Words i Chap, xxxviii. v. i^. J^ 
thtm commanded the Morning fince thy Days } Andcaur 
fed the Day-Sj^ing to know his Place i Which laft 
Words are tranflated by Pool and others. Do jiu 
know perfeBly the Place if 7 wi light f 

To make this more intelligible to thofe that are 
unexperienced in Mathematicks, we have (hewn 
above^ in T'ah. XIV. Fig. 3. that the Sun A being 
under the Horizon £ Y, and cafiing its Rays A H 
upon the Aif ^t H, the faid Rays do not proceed 
diredly, and in a ftrait Line to D ; but by being 
infle^ed, and making an Angle A H F, they are 
turned afide to F, and refiraAed or broken at H, 
and thereby produce Day-break or Twih'ght to 
thofe that live at F. Now it is known to every 
one by numberlefs Experiments, that according 
to the greater or lefTer Thicknefs or Denfity of the 
Air, which varies in diflferent Places, and in the 
fame Place too, at difierent times, for many Rea- 
fons, the Re(ra6):ion does likewife differ : And 
therefore, that the Twilight, with refped to the 
extreameft Parts where it is feen uj>on the Earth, 
or in the Air, cannot be deter^ntd by apy Bo- 
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dy ] fo that the faid Queftion feems to carry this 
Meaning along with it. Did you ever truly under^ 
ftand the different Thicknefs tf the Air, both in jour 
own and other Climates oj the ff^orld^ or the greater or 
leffer RefraBion Proceeding from thence, and consequently 
the Variations of the Morning and Evening Twilights, 
which are the Refult thereof; or have you any Com* 
mand or DtreHion over it ? To which Propofitioti 
no Moftal will ever be able to return any other 
Anfwer, than that this has always been myileri-^ 
ous and impra&icable to him ; to convince holy 
Job whereof^ was the Deiign of the Alnughty. 

Befides what has been juft now faid^ there 
may be ftiil added thefe Reafons^ why 'tis impof- 
iible for Men to know cxzdAy the Place of the 
Twilkht : Firfty Becaufe it feems neceflary to be 
fuppoled, that the Sun is encompaffed with a 
kind of an Atmoffhere, or Circle of Vapours ( as 
the Earth is furrounded with Air ) which upon 
the Account of the Sun's Nearnefs^ does always 
Ihine^ and is enlighten^ with the Fire thereof* 
Secondly, That the Sun Ihining upon the Particles 
and Vapours floating in the Air, the Rays are 
fent back from fome of 'em, as it were from a 
Looking-Gla(is by Refleiion^ to the People who 
begin already to enter into Night ; both which 
contribute very much to the ProduAion of the 
Morning and Evening Twilight : See concerning 
this, Gregory's Aflronomy, p. 127. where that great 
Mathematician (as if he intended to corroborate 
our Interpretation) ufes the following Expreifion t 
For thefe Reafons the Bounds or Place of the Morning 
and Evening Twilights axfi not fo certain: BeHdes 
which, he alledges feveral other Caufes of this 
Uncertainty. 



Sect.XVI* 
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Sect. XVI. The Weaknefs oj our CMceptimsl ^ 

Now forafmuch as all the great Services whiclr 
the Sun renders to Men, Beads and Plants are 
not to be number'd ; forafmuch as we fee them 
daily renewed j forafmuch as if we had been 
blind before, or remained always in Darknefs, we 
Ihould be ftruck with Wonder, and, as it werc^ 
tranfported at the Glory of the Sun*s firft A^ 
pearance : I have often ftood amazed, how it 
was poffible, that not only the Atheifts ( who 
ad herein according to their Principles ) but like* 
wife others that acknowledge a God> and that 
pretend to worfliip him upon other Occafions^ 
are fo little afle&ed with all the Advantages that 
accrue to them from the Sun : For inftance, how 
few are truly thankful for this great Benefit^ that 
God eaufes the Sun to rife in the Morning and 
enlighten the World ,^ and to fet in the Evenit^ 
and produce the Night, by the Shadow of the 
Earth, in order to give Reft to all Creatures that 
have been tired by the Labour of the Day; and 
fo in other Matters. 

But particularly even thofe who are now en- 
tirely convinced of the Magnitude of the Snn^ 
and its great Diftance from the Earth, by the 
Mathematical Demonftrations of the Aftronomeis^ 
as well as by fo many Places of the Holy Scri-^ 
ptures; fuch as PfAxxiv. v. itf. Thou hafi frefareii 
the Light and the Sun. And Pf. cxxxvi. v. 7. 7i 
him that made great Lights ; and many others, have 
feen that the Spirit of God himfelf has appoint^ 
cd this great and glorious Body for a certain 
Proof of the infinite Power of the Maker and 
Ruler thereof ; and yet they hardly feem to have 
formed a right Notion of it. Befides Cuftom, 
the Weaknefs of our Imaginations feems to be the 

prii^^ 
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principal Caufe thereof^ which is unable, as well 
by reafon of the Smallne£s of many Creatures that 
we are forced to view with Microfcopes, as be-" 
caule of the Greatnels of thefe heavenly Bodies, 
to reprefent them propedy to us : And tho* no 
Body that underftands Demonftration can doubt 
thereof, yet every one wiU find how defe&ive hi^ 
Imagination is in forming juft Ideas of their real 
Greatnefs or Smallnefs : Of this we have no Oc- 
cafion to produce any Proofs ; let every Man only 
examine himfelf, and fee whether he does not. 
difcover within him, what many of the greateft* 
Mathematicians are obliged, with Shame to con- 
fefs, that they themfelves experience concerning 
this Matter : See what Mr. Huygens fays about 
it in his Cofmotbewosy p. 124, and 125, who, t(r 
obviate this Weaknefs of the Humane Imagina« 
ticm, endeavours to make ufe of another Means,' 
to^ imprefs more ftrongly upon our Minds the 
Greatnefs of the Works of our adorable Creator, 
and of the Diilance of the Sun from the Earth ; 
(hewing, that if we fuppofe with him, that the 
faid Dilcance amounts to 12000 Diameters of the 
Earth (which yet is much lefs than what the 
Modern and moft Accurate Aflronomers do with 
good Reafon maintain) a Bullet fhot out of a 
great Cannon, and moving in an equal Degree of 
Velocity, will be 25, or at leaft 34 Years in paf- 
fing from the Earth to the Sun. 

Sect. XVII. Hvoi much 7ime is required for a Cannon 
Bullet to fafs froth the Earth to the Sun. 

Now that what has been advanced by Mr. thj'- 
gens does not exceed the Truth, will appear : 

I. Becaufe, according to the moft exaft Merl^ 
furation by the Fr^i^rZ^ Mathematicians, a Degree 
of .a Great Grcle iipon the. Globe of the Earth 

amounts 
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amounts to 570^0 "Toifss or Fathoms of fix Foot; 
from whence it follows, that the Diameter there- 
of amounts to ^^538594 of the like Fathoms, ac- 
cording to the (aid Mr. Huygens and Wbifion in 
his PrakB. Afiron. p. 13. 

IL This being multiplied by 12000, the Di- 
fiance of the Sun from the Earth, amounts to 
78,453.12^,000 of French Fathoms. 

III. Now by the Experiments of Merfennm, a 
Cannon-Bullet advances in a Pulfe, or the Second 
of a Minute, about a hundred of the afordaid 
Fathoms, it therefore requires 784.53 1,280 Se- 
conds to pafs with the like Swiftnefs ftom the 
Earth to the Sun. 

IV. This Number is fomewhat fmaller than 
^88.940,000 which are the Sum of the Seconds 
in Twenty-five Years, if one allows to each of 
^cm 365 Days and 6 Hours, as may appear by 
the Calculations of the faid Mn Hujgens* 

Sect. XVIIL Hoto much Time is required for d 
Shify or any Living Creature that can rim Fifij 
Miks in a Day and a Night, to fafs from Tte, 
Earth to the Sun, and ConviHions from thence. ' 

No\^ if the Swiftnefs of a Cannon-Bullet 
Ihould too inuch dazzle any ones Imagination.; 
let him fuppofe a liimble Animal, fuch as a 
Horfe, a Deer^ a fiird^ as alfo a Ship, either of 
which, if they can advance Fifty Miles every 
Twenty^four Houri^i will require at leaft 1000 
Tears, either to run, fly, dr fail, fuch a Space^ 
as is between the Sun and the Earth ; which may 
be eafily computed, if one igaiti fuppofes : 

I. That the Sun is diftant from the Earth imoo 
Diameters thereof. 

II. That a Degree, accbrding td a PHot^s Cal^' 
culationi being fifteen Dutch Leagues, the Ctrcum^ < 

fereoce 
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ference of the Earth will amoant to 5400^ and 
its Diameter to 17 1 8 Dutch Leagues. 
; III. This being multipiy'd with 12000^ the 
Produd of Dutch Leagues between che Sun and 
Earth, will be 2i.ditfjOoo. 

IV. This being divided by 50, or the Miles 
diata Ship will fail in a Day, or a Horfe run, 
the Amount will be 412,320 Days, or about 
s 129 Tears. . 

I thought I could not do amifs in being fome« 
thing the more large upon this Subjed, and in 
ftewing the Sun's Diftatice from the Earth after 
more than one manner ; fince Mankind are wont, 
upoa this Occafion, to rejHxfent to themfelves a 
Giant like a Dwaif i and the great Firmament, 
and tbofe glorious Bodies which it contains, and 
efpecially die Sun, with cefped to its Magnitude 
and Diftance, incomparably fmaller tlum they 
really are,, and confequently make the dreadful 
Power of theCREAtoii, contemptible inftead 
of wcnderfid and infinite. 

Sect. XIX. The Swifinefs of L IG HT. 

Let the Atheift now go on with us, and con- 
template that Wonder of all Wonders, chat fur- 
prizing Creature the L i g h t, in its Properties 
only, fo far as they are known to us, and in 
the firft Place its unconceivable, and ( if it had 
not been proved experimentally, its altogether) 
incredible Velocity. 

It may perhaps appear ftrange to many, and 

even not to be admitted by moft, if we (hould 

affirm that Light requires fome Time for the 

Parts of it to defcend fu(ice£Svely from the Sun 

to us, and in that manner to be emitted from all 

Parts of that Glorious Body : Forafmuch as the 

chief Philofophers of the laH: Age, and many 

others 
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others of this^ to whom the laueA Obfervition^ 
of the Aftronomers are not yet known , have 
thought^ and with great Appearance dF Trath 
too^ that Light moved mach after the fame mai^ 
ner as a Stick lying between the Sun and us^ 
whereof one End being protruded from the Sttn, 
the other in an inftant, and without any St>ace of 
Time, would be likewife moved ; fo that properly^ 
and according to this Hypothefis, the Light does 
not come down to us from the Sun^ but that 
which is near and about us is only put into 2^ 
continual Motion by the Sun, or by the Interim 
mediation of their fuppos'd caelefiial Matter. Bat 
they that are of this Opinion, \(rill be yet much 
more IhockM^ if we mould tell them^ that thi^ 
Light is not only derived to us continually ^om 
the Sun, and that it requites fome Time to paft 
to us^ but even that it is protnidied with fo giDeaft 
a Swifcneis, that it does not take bp more thaui' 
half a Quarter of an HouTi or about 7^ Minutes 
to pafs trom the Sun to us, that is t6 fay^ to ruli 
fo many Millions of Miles* 

Sect. XX. An Experiment to prove that LiiH 
really moves and comes from the Sum 

A N adual Proof that Light moves, and that 
even when the Rays of Jt are coUe&ed in any 
Quantity, it will protrude Bodies it meets in its 
Courfe, and, as it were^ blow them away, may 
be found in the Hiftory of the Royal Academy of 
Sciences, ijoSy p. 25. where Mr. Homberg relates, 
That a light Matter, fuch as the Amiamhm^ or 
Plume-AUum^ being fuddenly brought into the 
Focus of a Bummg-Glaft, upon a Wood-^GcMilj^. 
was driven off by the concurring Rays of Light; 
and that the Spring of a Watch, one End of 
which faftenM in a piece of Wood, being tike-^ 

wife 
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Wife placed in the Focus of a Glaft of tweltre 6r 
thirteen Inches, the Rays ftruck iagainft the loofe 
End of it, and caufed it to move backwards and 
forwards, ]\i&, as if it had been thruft with a 
Stick. 

Now this docs undeniably prove a great Swift- 
nefs of Light ,- yet this amazing Courfe of it, as 
it furpafl'es all Imagination, fo with many would 
it exceed all Appearance of Truth, were it not 
that the ten Tears Obfervations made by Mr. 
Koimry upoa the Eclipfes of Jupiter's Satettim^ 
had put this Matter fo much out of Difpute and 
Doubt, chat the greatefl: and mod accurate Ma- 
thematicians have been forced to admit it upoti 
the Strength of thofe Experiments, 

It Ihall fuffiice here, that we may ndt fwell thife 
Difcourfc too much, to produce only the Tefti- 
mony of Sir Ijaac Ntwtdn, tho' we could likewiffc 
add many others ; thefe are the Words of that 
Gentleman in his Princ. Philof. p. 2^1. Prop. p6. 
Lib, I . in the Scholium. For thdt Li^ht is pujhed on 
fuccefjively y the Parts of it following each otlii^Tj ani" 
that it paffes from the Sun to the Earth in the Space of 
ten Minutes (in the fecond Edition he has alterM 
it to fevenor eight Minutes ) is now certain by the Ap" 
pearances 0/ Jupiter'/ Satellites, and confirmed by the 
Obfervations of feireral Aflronomers. 

And when afterwards he publiftied hisOptick^, 
which are proved and illnftratcd by a Number of 
wonderful ExperiihentS, we find him fpeaking af- 
ter this Manner, irt the Eleventli Propofition of 
the Second BookoiF the Third Part, p. ijtf. the 
Light is tranfmittid in a certain Space of time from 
iSe iUitminaiing Body y and employs about fenjen or eight 
Minutes in its Courfe from the Sun to the Earth : 
Whereupon he adds the Proof, the firft Words 
of which arc, this was fir fi otferved by Romer^ 
and aj^terwaris by others^ by MeaHts of the Eclipfes 0/ 

Vo L. III4 A a a Jupi- 
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Jupiter's Satellites : In bis fecond Edition of hU 
Opticks, he only allows about fiven Minutes for 
this Paflage of the Light. 

They chat defire to fee this more largely pro- 
ved, may confult Mr. Huygens, in his Treatiji of 
Light ; Mr. IVhifton in his PraUB. Aftromm. and 
others. £e(ides, that the ImpoiTibility of the 
contrary Hypothefis has been already fhewn both 
by Newton and Huyg9ns. 

It is fufficient for us^ fince we cannot fiand 
here to defcribe the Particulars of Aftronomy, to 
fhew that this has been proved to be an uncon- 
teftablc and certain Argument by the moft accu* 
rate Inquirers injto the Natun^ of Light, and that 
the boldeft Atheifts have np Reafon to doubt 
thereof, unlefs they vinderfiand nothing of Ma* 
thematicks^ or are ignorant of the lateft Difcove- 
ries about the Properties of Light; or if they 
would be ple^fed to read the aforementioned A- 
fironomical Le&ures of Mr. Whifionj p. 2 29, and 
230, where the ReElilimar progrefllve Motions of 
the little Particles of the Light are largely han-^ 
died and proved beyond all Doubt ; and where 
he ihews, according to the niceft Obfervations, 
that, in half a quarter of an Hour^s time, the 
Light paflfes thro' all that Space that is between 
the Sun and the Earth. And this being allowed, 
let them refleft with themfelves, whether it be 
credible, that it is by meet Chance, and without 
any Diredion, that Bodies protruded with fuch 
:an amazing Swiftnefs, can always obey fo many 
Laws without once varying in their imconceiv- 
itble Proerefs, as it has been obferved with re- 
ipeft to Light upon fo mat^y OccaGoos ^ of which 
more hereafter. 



Sec t. 
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S E c t. XXI. ff%at tDOuld ht the CmfeMencty if the 
Rojfs g/ Light fiould hecome a Solid B^dj, and the 
Parts theretf adhere to each other. 

I S H A L L here add, that I have been exceed^ 
ingly aflfcded with the Confideration of the dread"" 
ful Velocity of Light, as often as I thought that 
if once fo many Particles thereof fliould adhere 
to each other, fo as to compofe a little Body, 
weighing no more than the tenth part of a Grain^ 
they would exert as great a Force by the Swift- 
nefs of their Motion in ftriktng upon any earthly 
Body, as a Bullet of twelve Pound Weight flioc 
out of a great Cannon. 

Now that it is not impoffible that Light flioutd 
become a folid Body, feems to be proved by that 
Matter which we at prefent call a PhofphBrm^ 
which feems to confift altogether, orfor the moft 
part, of a combined Fire or Light ; forafrntich 
as if we put the fame into Oil of Qoves, the 
Light thereof cleaves to the Oil, and canfes it tof 
fliine, as it is known to the Chymifts. 

And now, that no body may think (iich a 
dreadful Force improbable, which we fuppofe to 
be in the defcending Light, in the afdrefaid Cir- 
cumftances, let him fuppofe : 

I. That Light pafles in half a Quarter of an 
Hour, or 450 Seconds from the Sun to the Earthy 
which has been (hewn above to amount to the 
Number of 78,4^5.118,000 French Fathoms. 

n. It follows thcttj that this being divided by 
450, the Light paffes thro* 174.3^1,505 thereof 
in GDC Second ot Pulfe. Let us fuppofe it, for the 
fake of a round Number, to be juft ij4.$6i^$oos 

IIL Now a Twelve-pounder Shot out of a Can* 
tion ia found to advance in the iamQ time a hun^ 
df€d of thefe FAcboma. 

A a a 1 IV* An* 
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IV. And it is manifeft from the Laws of Afr- 
chanicks and the Do^rine of Peraiffion, that the 
Force of Projcftiles, with refped to their Courfc 
and PercuJJioHi are in the fame Proportion to each 
other, as their Weights multiplied with the length 
of the Way which they make in the fame Time. 

Now for the fake of thofe that do not under- 
Hand Mathematicks, we (hall fpeak a little more 
plain, and fay, that a Bullet of fix Pound, 
which in a certain Time runs the Diftance of 200 
Fathom, has twice as much Force, as a Ballet 
of twelve Pound, that runs but 50 Fathoms in 
the fame Time; for 6 times 200 makes 1200, 
and 12 times 50 is but 600, or the half of 1200. 
After the fame manner, a Bullet of 12 Pound 
running a 100 Fathom, in a certain Time, has 
as much Force as a Bullet of 6 Pound that tvihs 
200 Fathoms ; of 3 Pounds and 400 Fathoms ; of 
2 Pounds and 600 Fathoms, in the fame Time, 
&€^ forafmuch as the Weight of each of thefc 
Bullets being multiplied with the Way that they 
make in the fame Space of Time, does always 
produce the like Number of 1206. 

V. From whence we may infer. That in cafe 
an Aggregate of Light by its Velocity does adi 
with the fame Force a$ a Bullet of 1 2 Pounds ,- 
then in order to find the Weight of the Light 
ueceflary thcfreto, this Rule will have Place. 

Wherefore as the Length of the Way ( or- is 
174.362,500 French Fathoms) which the Light 
goes in the Second of a Minute, is to the 
Length of the Way that fuch a Bullet runs in the 
fame time (or to 100 of fuch Fathotas;) fo is 
,the 12 Pound- weight of the Bullet to the Pounds, 
or rather to the Weight of thii Body of Light, 
that has the fame Force. 

VL Working this Queftion by the Rule ef 
Three, it will appear that the Weight which the 

Light 
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Light will have upon this Occafion^ will be 
T74VVaT of a Pound. 

And fuppoHng a Pound oi 16 Ounces, to 
contain 7680 Grains, and thofe Ounces to be 
ITroy-Weighfy the Weight of this Body of Light 
will be TfiJJii, or about tV of a Grain, as is f^id 
before. 

Sect. XXII. ConviElions from thence. 

N o w in order to be convinced not only of. 
]the Prefeace, but like wife of the Ncceffity of a 
Pivine Dire&ion, fince this dreadful Swiftnefs of 
Light is known, and fince we find by Experience, 
in thoufahdjs of Bodies, that Light will adhere to 
them, and bccpltp/s a folid Body, and they being 
kindled, it will appear again ; let an unhappy In- 
fidel once more ask himfclf, by what Law or Ne- 
ceffity of Nature it happens, that this Light never 
comes to be turned into a little folid Body, whilft 
it is in the Sun, and fo defcend to us with its ufual 
Celerity ; fince Water is converted to Hail in the 
Air, and the Spots in the Sun fecm to reprefent 
fuch a Cohefion of Parts. Certainly if Chance 
only had Place here, we cannot give the leaft 
Rcafon why it (bpuld not fo happen, or why a 
dreadful Storm of thefe colleded and comprefled 
Particles of Light, fhouLd not overfpread the 
whole Earth with utter Deftruftion in an In- 
fiant. 

I fliall only obferve farther, in what difmal 
Apprehenfions the haughty Atlieift is fprced to 
live continually, on account of thefe and other 
Phenomena of Nature, which, according to 
their deplorable Maxims^ may daily bcfal them ; 
and the oppofite good Fortune of thofe, who, 
relying entirely upon the gracious Providences of 

A a a 3 th<j 
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the Dircftor of all Things, know that nothing 
can befal, or touch them, wichout the Will of 
him who loves them as his Children. 

Sect. XXIII. Lf^h rims inftrait Lines. 

O N E of the Properties of Light is its Mo^ 
tion in Right Lines, from whence, according to 
all Experiments, the Separation between Light 
and Darknefs is juftly deduced, and fo likewife 
jure the Shadows in Perfpelitve. 

To give an Inftance thereof: It is known that 
the Rays ( Tab. XX. Fig. 3. ) proceeding from the 
Points of the Sun, A and B, and thofe that lie 
between, if they run direftly forwards according 
CO the Lines AP and BP; do form the Cone of 
Shadow, or Pyramid, C D P ; whereas on, the 
contrary, if the Light did not move in ftrait 
Lines^ but in all kind of Curves, as Sounds are 
propagated, there would be no Darknefs or Sha- 
dow where the Light could have no Accefs, and 
confequently no Separation between Light and 
Darknefs. 

5 fi c T. XXI V, Experiments to prove that Fire k 

produced by Lights 

A N o T K B R Property of Light is, that it i% 
either Fire itfelf, or that it carries a great deal of 
Fire with it ; and they that have a Mind to be 
furpriaed with the Powers and irrcfiftible Motions 
that do appear in this Fire, and by which it is 
difpoTed (when united in any confiderablc Quan'^ 
tity ) to confume every thing in the moft dreads 
fill Manner, let them take an Occafion to view 
the Force of the new-invented Burning^Glaflcs 
of Meffieurs Hartjceker and 7jfcbir»hau4, or to read 
:ii» Eflfefts thereof. Lead -and Pewter of a con^ 
1 iiderable 
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fiderable Tbicknefs are immediately melted by 
Che faid Burning- Glafles ; wet Wood will burq 
in an inftant ; Brafs and Copper, and even Iroa 
JPlates, will glow and melt prefently ; and many 
People know how much Time is tequifite to 
caufe hammer'd Iron to flow in the hoctefi melt- 
ing Furnaces. Bricks, Pumice-ilones, and earthen 
Ve&ls even full of Water will be diilblved and 
vitrified, and the Water at the fame time almolt 
boiled. Asbiflm^ or Ptame-aSumy ( which, accord- 
ing to the Teftimony of Kirc/xr, will even bear 
the Fire of the Qafs-Houfes without any Alte- 
ration j as alfo Gold, upon which all the Powers 
of ^ur common Fire have been in vain employed 
jfiitherto, {and of which mention is made above) 
are turned to Giafs in the Focus thereof. They 
who defite to fee a more particular Account oJF 
thefe Matters, may confult the A^i- Upf i6Sj. 
p. 52. 1688. p. 2o5. 1691. p. 518. and ibi H/ftorji 
gf the French Academy of Sciences. 

Sect. XXV. ConviElions from hence. 

No w let an Atheift who knows from all this, 
that the Rays of the Sun do either confift of fo 
devouring a Fire, or do carry a great Quantity 
thereiof along with them ; or, if he has ever ob- 
served the terrible Force thereof in its Eflfeds ; I 
iay, let fuch a M^n firft reprcfent to himfelf the 
alrtioft incpcdiblc Velocity with which it comes 
<iown to tts, and compare therewith the Force 
«rt)truded hy a lictle Flame of a Laptip, with 
which thofe that blow Glafs do make it glow 
and melt, when they blow agatnft it with any 
-kind of Swifriiefs i and then let him tell us, whe- 
ther he can think, without Uneafincfs, that this 
^reat Solar Body tranfmits Fire to us with fo ter- 
rible a Velocity, ami that it is only owing to 

A -a a 4 »c^^ 
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meet Chance that there does not come dow,n 4 
greater Quantity of this dreadful burning Matter, 
and ovcTCurn and deftroy the whole Globe of the 
Earth with an unextinguifliablc Flame. And if 
he imagines that this Earth is fecured by fixed 
and ncccffary Laws of Nature from being confu- 
med with Fire, how can he prove that fince pnc 
Day is fair, and there is fcarce a Cloud to be 
feen in the Sky, but the next is continually rainy 
and ftormy ; may there not likewife fuch an Alte- 
ration happen in the Sun to morrow, whereby 
^very thing fliall be burnt and confumed ? There 
is nothing more required to keep fuch an Infidel 
in a continual Fear (if he be true to his own 
Principles) than the Confideration of that Dan- 
ger with which he is threatened every Moment, 
if the Light of the Sun were moved by meer 
Chance only, and without a wife and mercifiU 
Plrcftion. 

S £ c T. XX VL 7he Quantity of Li^ht. 

Now let a Philofopher, who feeks for his un-^ 
known God in the true Difpofition and Strufture 
of the Things of this vifible World, contemplate 
with us the amazing, and fparce conceivable 
^antity of this Lighy which is continually and 
inceffantly tranfmitted from the Sun, We have 
faid fomething upon this Subjeft before, when 
we treated of the Fire in the Air, and fo far as 
it related to Light; but in order to be yet more 
fully convinced thereof, it is certain by Experi- 
ence, that this Light fills our whole Air, and alf 
that Space that is between us and the Sun at 
leaft, that, excepting the Shadows, there is no 
Place, tho' never fo fraall, where it does not Ihew 
itfelf; [We exprefs ourfelves thus, to the cn4 
that np Body may except againft the Word jfiS] 

- I We 
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We can perceive it in the two lowed Planets Akr- 
€ury and VenM ; in the Moon which moves about 
the Earth ; and even in the three uppermoft Pla- 
ners, Jidarsy Jupiter^ and Saturn : From whence 
it is farther apparent^ that the Light doesfuffici* 
ently fill all thofe Places to which it extends it- 
felf, fioce wherever the Eye^ or the Sun alfo^ and 
thpf^ other heavenly Bodies may be placed^ ei- 
ther the Sun itfelf, or its Light, which falls firft 
(ipon the Planets^ and is from thence refle&ed to 
us, may be feen^ unlefs fome intervening dark 
Bodies prevent the fame» 

Now if any one would examine how great that 
almoft inconceivable Space is, which is continu- 
ally filled from the Light proceeding from th^ 
Sun, (to fay nothing here of the fixed Stars) let 
him fuppofe with the modern Aftronomcrs, ac* 
cording to the Table by which Mr. Hujg^ns made 
his Automaton^ p. 447. that the Diftance of the 
Earth from the Sun with refpeft to that of Saturn 
likewife from the Sun, is as 100 to ^51 ; that is 
to fay, Saturn is about p^ times farther from the 
Sun than the Earth. Now 'tis plain enough, ac- 
cording to the modern Experiments, that the Di- 
ftance between the Earth and the Sun amounts to 
about 12000 whole, or 24000 Semidia meters of 
the Earth, and therefore that the Diflance oiSor 
turn being ^[ times as great, it amounts to 228,000 
Semidiameters of the Earth : For which Reafon a 
Globe that would fill the Space between Saturn 
and the Siin,would contain 1 1,85 2.352,000.000,000 
Globes of the Earth ; thefe Globes being to one 
another as the Cubes of their Semidiameters : So 
that now every body that confiders this almoft in- 
expreffible Number of Globes equai^to that of the 
Earth, that are requifite to compofe one only e- 
qual to the Orb o( Saturn, will eafily agree, that 
the Space which is filled with the Light of the 
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Sun, mty be juftty termed in a manner^ uncoil- 
ceiyablc. 

dut if we go farther, and in order to demon* 
ftrate the Quantity of Light, coniider together 
with this Vaftnefs of Space, the Swiftnefs of tha 
Light, which, as we have (hewn before^ pafles 
from the Stm to us in j{ Minute^^ or about the 
eighth Part of an Hour, k will appear thereby, 
chat it paflfes from the Sun to Si^urtty or to the ut^ 
noft Part of the Orb (a Sphere being described 
upon its Diftance from the Sun as a Semidiame* 
ter) in ^i times fo many Minutes, that is to fay^ 
in irl Hour; at leaft, if it be fuppofed that Light 
moves every where with the fame degree of Ve* 
locity ; for which reafon this great Orb will be 
emptied agaijn in lefs than five quartern of an 
Hour, if the Light patfes thus fwiftly on ; an4 
therefore there muft proceed fuch an unfpeakable 
quantity of Light from th^ Sun, as fhall fiiffice 
in 24 Hours to fill fo great an Orb about twenty 
times. 

Sect. XX VIL ConviStion from thence. 

Now I leave ic to an Atheift (who wouldt 
not dare to maintain in the prefence of wife M eu, 
that his Candle which ferved to light his Cham^ 
ber in the Evening, came there by Chanel) to 
judge himfelf, whether this glorious Sun, this 
wonderful Fountain^ from whence for (o many 
thoufand Years there daily flows fuch an uncon<- 
ceivable quantity of Light, can be believed by 
him to be produced without Wifdom ; and whe« 
ther all the Benefits which it continuaUy occaft- 
ons to thofe that inhabit the Earth, cannot de»- 
monftrate to htm that a great Power {which ought 
|uftly to be di^eaded by his Eneitiies) together 
with the Will ts great to do Good to Mankind, 

had 
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had place io^ the Produ&ion of the Sim : And 
whether fo prodigious a Body^ with continual 
Streams of Light flowing from it^ and which by 
its dreadful Velocity feems capable to hurry aU 
things away with it, has been able to ferve foe 
warming and enlightning Mankind, and by ferti- 
liting the Earth, to preferve them alive, without 
a wife Oireftion and Government, for fo many 

Let it not be objeded here, that the Sun by con- . 
fiantly illuminating a Sphere as big as the Orb of 
S0tum^ ox bigger (fince it is credible, that the 
Light of the Sun diflfufes itfelf beyond Saturn) and 
filling it fo often with Light, and by having lafted 
as many Years as the World, may feem to have 
almoft confumed all its Light ; and fo if not quite 
wafted, yet muft be greatly diminiihed, fince that 
is contrary to Experience : For in anfwet thereto, 
befides that no Body can be perfeddy affnrcd, that 
Light does not circulate the Blood in Animals, 
and after having performed its Courfe, comes back 
to the Sun again ; which Cartefiusj probably to a* 
void this Objedion, feems to have thought j I 
fay befides this, the Particles of Light may alfo 
be conceived to be fo very fmall, that notwith* 
ftanding they do fo far fill this whole Orb, that 
the Interftices or Spaces that are between, may 
remain entirely unobferved by us; yet being taken 
all together, they may not perhaps amount to the 
quantity of one Grain of Sand ; for which Reafon 
there could be no Diminution perceived in the 
Body of the Sun in as many more Tears or Ages. 

Now as wonderful, and perhaps as incredible 
too as this may appear to many, it is neverthe*^ 
lefs well known to the Mathematicians, that the 
great Space of which the Starry Heavens fliouM 
be fappokd the upper Superficies, might be filled 
\xi fttCh manner with corporeal Particles, that no 

one 
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one Ray of Light, how fine and flendcr focver, if 
it had but a determinate Magnitude^ could be 
able to pafs between the fame, and confequently 
the faid great Space would be abfolutely opaque. 
All which corporeal Particles, if they were joyned 
together, would neverthelefs not Only not make 
the quantity of one little Grain of Sand, but eveii 
not of the fmalleft Part thereof, provided its Mag- 
nitude were likewife determinate. See Dr. KeiVs< 
IntYoduBiony p. 54 & 55. 

Sect. XXVIIL T^he Ufefulnefs of $he Divergencj 

of Light. 

But if an Atbeift fhould confider this conti-^ 
nuai and fwift Stream (as it really is) proceeding 
from the Sun, not only as it brings Light always 
with it, but likewife an a&ual Fire ; he mud bo 
forced to confefs, according to the Experiments 
qf the Burning- Glaffes, that if this Light and Fire 
fbould defcend to us in fuch a clofe and compref-^ 
fed Body as we find ic is when the Rays of it are 
colleded in the Focus of the faid Glafles, the. 
whole Globe of the Earth, with every thing be- 
longing to it, would foon be reduced to a more 
dreadful Glowing, than Metals put into Fufion 
in a Furnace. Now it is fure enough, that this 
fiery Light is more hot and deftrudive near the 
Sun, than in the aforefaid Focm ; io that in order 
to convert the Earth into a glowing Ocean, of 
which one can hardly think without trembUng, 
nothing more is required, than that the Light 
ihould come down quite to us with, its Rays, as 
compad and clofe united to each other, as it 
really is near the Sun. 

This being laid down, lejt bim ferloufly weigh 
with himfelf, whether he can think it to C(>.m;e 
tp pafs without Wifdom and Diredlojn^ that there* 

IS. 
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is fuch a Motion communicated to the Rays of 
Lighty and fuch a Law prefcribed to tbem^ 
which they have ftriftly obeyed hitherto for Co 
many Ages, without once receding from 'cm, 
tho' they themfelves are entirely ignorant thereof, 
and whereby the Earth, and even the Univerfc 
itfelf have ftill been prefcrved from this all- con - 
fuming Fire. The Laws we mentioned to which 
Light is fubjeft, are, that as foon as it comes 
from the Sun, the Rays of it are fcatterM and di- 
vided from each other, and continually more and 
more fo, the farther they proceed in Right Lines. 
This the Learned exprcfs by the term of the Ui- 
vergency of the Rays, 

Of this we have fpoken before, when we treat- 
ed of thebufinefs of Vifion, or Sight, and of Fire; 
and to avoid Repetitions, we fhould have pafTed 
it by here, were it not that from this Divergency 
or Separation of the Rays of Light, there feemM 
to refult a Proof, which is alone Tufficient to caufe 
an Infidel to fee with indifputable Cleamefs, that 
there is a God that governs this now fo benefi- 
cial and ufeful*, but otherwife fo terrible^ Sub- 
ftance of Light and Fire, and thereby prefetvcs 
from unavoidable Deftru&ion, every thing that 
has Life and Being upon Earth. 

S E fc T; XXIX. "jthe Properties oj the Divergency 

of Light. 

W E ihaU only add the following Confiderati- 
pns to what has been faid before upon the fame 
Subjed, to the end that thofe who are not verfed 
in Opticks, and other parts of Mathematicks re- 
lating to Light, may have plainer Notions there- 
of: Let it be then fuppofed (tab. XXI. Ftg^ 2.) 
that S is a Point in the Sun, from whence the 
Rays Sn A» ScE, ScQ SiD, S^B, &c. in 

their 
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their Progrefs from S to A> C, D, £, continually 
diverge or recede from each other i Now there 
need not be mcch pains taken to (hew, that the 
fame Rays, which at the Diftance S B, fall upoa 
the Plane Circle A £ C D, when they are nearer 
to the Sun ; and for Infiance, when they have 
proceeded no farther from it than S b^ are all 
within the Circumference of a fmaller Circle 
aecd; and confequently, that the Fire of which 
thefe Rays confift, or at leafl which accompanies 
them, is fo much thicker, or preiTed together in 
the little Circle aecd, than in the great one 
Jl£ CD, as this laft is bigger than the former^ 
or to fpeak in the Language of the Mathematici- 
ans, the Heat which the little Circle need un- 
dergoes, is fo much greater than that which the 
bigger Circle A £ C D feels from the fame Rays^ 
as the Square of the Diftance of the great Circle, 
or of SB or S A, &c. is greater than the Square 
of the Diftance of the little Circle, or of S ^ or 
S a ; that is to fay, when S B is twice as great 
ab Si^, the Heat at aecd is twice two times, dr 
four times greater than at A £ C D i and fo if 
SB be 100, and S^ ;, their Squares arc ido 
times loo, and five times 5, or 10,000 and 15 ; 
and confeqiiently the Heat at aecd i Is to the 
Heat at AECD :: As 10,000 : To 25, or as 
400 to I, which is likewife confirmed by £xpe<- 
riehce. 

From whence it is then manifeft, that if one 
knows how much one Place is nearer to the Sun 
than an(^her, one may likewife, aci^ording to this 
Ruie^ make an exaft Calculation how much more 
Heat is produced by the Rays of the Sun at one 
Place than at another upon Occafion of their Di- 
ftance ; ind getterally that *tis true, that by hoi(r 
much the nearer any tbmg is to the Sun, fo much 
the greMet Heat it muft undergd from the united 

and 
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and coxnpa&ed Rays thereof ; as alfo the farther 
it is from the Sun^ the leis will it feel of its 
Heat. 

Now as this is known to be true by all 1^- 
thematicians, let an unhappy Atheiil confider in 
his Retirement, whether he thinks it can be by 
Chance, that allowing Sea c^ Fire above xoo^ooo 
times bigger than the whole Globe of the Earthy 
is about the $un at $9 the burning Rays whereof 
SB, S A, SE, SC, Six &c. come down with 
fo unipeakable a Swiftneis incefTantly (and there- 
fore in fuch a Number as is hardly to be con- 
ceived) upon the Earth A D C £ ; and yet that 
this terrible Fire does not immediately, and in 
the moft difmal manner confume every thing up- 
on it. 

*Tis true indeed, that the Diftance SB^ which 
is between the Earth B and the Sun S, being of 
the Length of 1 2,000 Diameters of the Earthy 
may contribute fomething thereto ; but vet this 
beautiful Globe is by no means preferved from the 
aforefaid terrible DeftruSion by this only. To 
underftand which, let it be fuppoTed, that there 
comes down from the Point of the Sun S upon 
the Earth, the Rays S a, S e, S ^, S c, S d, &c. 
without Diverging^ or in parallel Lines, and dofe- 
ly joyned together ; or (to render the Notion 
thereof yet clearer) that the faid Rays being near 
the Sun at the Point B, are diverged and fepa^- 
rated from each other as they go, but proceed- 
ing farther, lofe their Divergency ; and defcend- 
ing down in their Parallelifm, or Equidiftance, 
from the circular Column aemk, it is plain that 
all of 'em will fall upon the Circle k pt, and tliere 
produce a Heat, which is fo much greater than 
that which would be perceived in the great Cir- 
cle A £ C D from the fame diverging Rays, as 

this l^ Circle is bagger than the little one k m. 

This 
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This appears from the BumiDg-GlafTeSj the Force 
of which does only coniift herein, that the Rays 
are colleded into a fmaller Compafs ; fo that 
they give a clear Proot of this Truth, that the 
Rays of the Sun being coUeded into a narrower 
Compafs, even at fo great a Diftance from the 
Sun itfelf as is the Earth, are yet capable of prd- 
ducing a terrible Heat. From whence then it does 
follow certainly enough, that it is not fo much 
the Diftance of the Sun, but the Divergeiicy dr 
Scattering of its Rays more and more, which 
thiefly diminifh the force of Burning ; and that 
the faid Diftance or Remotenefs does hardly con- 
tribute more towards preferving the Earth frond 
an entire Conflagration, than by the diffipating 
and feparating the Rays more and more from 
each other, in proportion to the Length which 
they run. 

Sect. XXX. "tijoo great Vfes of ihe faid Divevgencj. 

From this Divergency of the Rays of Light 
from all Points whatfocver (which muft be confi- 
dered as a Wonder by all Mtn) we may deduce 
thefe two Advantages, which the adoreable Crea- 
tor beftows upon us^ and which we have before 
already hinted : 

Firft^ That the £arth is thereby fecured from 
beirig confumed by the Sun. 

Secondlij That by fuch Divergency all Bodies 
are enlightened on all Sides by the Rays that ire 
fcatter'd upon *em, and thereby rerider'd Vifiblfi 
to every one. Thus we find ih Vol L Tah. X» 
Fig. I. that the Rays of Light K P falling from 
the Candle K upon a Pofrit P (for Ihftance upon 
the Point of a Needle) feparatc themfelves from 
one another there, as well as at the Candle itfelf^ 
and by that Divergence render the faid Point vi-*- 
fible all round about it. Sec n 
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Sect. XXXI. RgfroShm and their Vfet. 

But forafmuch as (Tak X. Fig. 3.) thefe Rays 
from A, diverging and filiiog the Space A S T, 
the fame would alfo happen from all the other 
Points N, L, M, B, &c. of the Objcd A B, and 
therefore the fame Rays diverging, for inftance^ 
from B and A, will be entirely mingled with 
each other at S O T, and fo reprefent to the Eye 
at S T a confufed Light of all the furrounding 
Obje&s, but no diftind View of any one ; there 
feemed therefore fomething to be ftill deficient to 
render the Light compleatly ufeful to us ; and 
that befides the reAilinear and divergent Motions 
of Light, there was yet another Law requifite, 
by which all the Rays proceeding from A or B 
might be again infle&ed towards each other, and 
gathered together in fo many particular Points a 
and k, which has been already proved to be the 
foleOufe of diflinft Vifion. 

Befides this, to the end that the Light may be 
as ufeful to us as poffible, fince the Sun when it 
Sets would tnni the perted Day in a very fmall 
foace of Time Ilito thick Darknefs, and when it 
Kifes, would change a Night, as dark as Pitch, 
in a few Minutes into a bright Day ; by which 
means our Eyes paffing fo fuddenly from one Ex- 
tream to the other, might be much prejudiced 
and weakenM, as Experience often fhews ; there 
feemed td be a Means neceffary to caufe the 
Brightnefs of theHrong Light of the Sun to ad< 
vance and recede grad^Uy ; and this is brought 
about by the Morning and Evening Twilights. 

Now I would ask an Atheifl^ who pretends 
not yet to be able to difcovcr the wife Purpofes 
of him that has prefcribed fuch Laws to the ZJght^ 
and which it ftriAly .obeys. Whether he could 

y 01. 111. Bbb _havc 
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have found out a better way to avoid the above- 
mentionM Inconveniencies^ than by enduing Dght 
with the Properties of Refraftion, whereby, as 
we have already fliewn^ the two aforefaid IHffi- 
cutties nsay be obviated ? And fince they are afta- 
ally prevented by this Method, what Reafon has 
fo unhsppy a Philpfopher to deny the Wifdom of 
the Creator and Ruler of (o glorious a Body ? 

Shot. XXXIL The Prdpcrtion rf the Angles made 

bytben^mid&ays. 

KoW to fiiew that thefe Re&aftions of thd 
Rays of Light can't be afcribed to mere Chance^ 
kt^ (tiA. XXL Fig. 3.) a Ray S O proceed frotti 
the Sun S to the Superficies of the Water F 1 
and fuppofe from the Center O a Circle F B G P 
defcribed as large as you will^ it is ejtperimentally 
true, that the Ray B O does not proceed (itatt 
forward to R, but at O maktfs the Angle BOP; 
for which Reafon the fame Ray being thereby fet 
fra&edjt {n-oceeds from O to P» acc(»:ding to P 0> 
which is termed the refrafted Ray. 

After the fame manner the Ray 1 0% does not 
proceed ftrait forwards td r, but breaks at 0/> 

[ow wbethet thefe refPAded Rays O P and p O 
io likewife run in ftrait Lities^^ or elfe as often a^ 
they meet with frefii RefiftUice or Reverbecatir 
dns are again infle&dd^ wedon't here deterniaek 

Now I l^vc any one^ thtt is rtkfonatrfe^ ttr 
judge whether he imagines it poffible to bappefl 
without the Dire&ion -of an inttlligent Beidg^ 
that all the Rays OS^ Ox^ and all others that 
with different Obli(|[uity M upon the Wat«r 
FG, (as here at O, ^ith fo drefedfuU a Velocity, 
with which they are protruded, and being entire* 
ly ignorant of all things ei& ais wdl as o? thckii-^ 
felves^ can oMpifve fuch 4 JLaW witbduc oiice dfi« 

parting 
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pjkrtittg (torn it) that their broken or rcfrafted 
Ray», O P, Opi do exafily ever take the fame 
Way ; that (AipM^ng tte Lines A B, DP^ a t, 
dp to be all at Kight| Afigles to a d, which » 
likewffc at Right An^es with refpeft to F G) the 
faid A B and P D, as alfo « t and f d, will al- 
wa}^ have the fafte Ratio to each other ; fo thft 
to fpeak mote plainly, as A B is two or three 
tifnes as long as P D^ in aU the other Incident 
Rays, as here it ^0, ui will be twice or thrict 
i& k)^ as f d; 6M xi^ill th^rc bt^ in fo fnany Mil- 
lions of Rays that fall m foch vinioiis C^liqui* 
ties Bpoh F G, itad penttratt into the Water, 
one fiB|;le Ray to be foand, fiot^ithftanding thek 
{arptlm^ S#iftners, that don't pdlfc&\y follow 
this Rttlt> lat leail if all the Rays Ate of the fame 
Rind. 

SfiCT. XXXIII, Thk StruBun of the Eyes with 

reffeS to Light. 

A k i> as when we tteated df the Ej^, we men- 
tioned the Properties of Light as an imconteftible 
Proof of the Wifitom of the Ct^tor ; fo whilft 
we are here peaking of Light, we (hall briefly 
apply the Stnidure ix the Eye, fo far as it relates 
to Light, to the fame Pinpofe ; and the moft ob« 
Mutate Aehcift, tmlefs he abfolately refufes to 
liftM to any convincing Proofs, i^ intreated by 
us, that he wo^id again Mtend to what we have 
(aid in the Contemplation about f^fan. 

Sect. XXXIV. ^ Povser of Bodies to refeSi 

Light. 

i tr t now tho^ L%ht (hoiild fall upon the Eye; 
Md tho' the £ye weK fumilhed with dl the ifolfc- 
ftid (^tifs for ittsetvlflg the fame ^ yet that 

Bb 2 whole 
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whole Difpofition, and all thofe Properties would 
be in vain, and the noble Globe of the Earth 
would be of no more Advantage to the Inhabi- 
tants , than it is to any Body now who is ftark 
blind ; unlefs befides all this, the Bodies upon 
which Light falls, had the Faculty of caufing the 
fame to rebound back from them, and to refleB the 
Rays thereof to all Places round about 'em. 

Now fince this Property occurs in almoft all vi- 
(ible Obje&s, will an Atheift fay, that this was 
likewife by Chance, or deny that t. y; great End 
thereof was, to render Bodies vifible ? 

And if it fhould appear to him too abfurd to 
afcribe all this to meer Chance only, let him then 
tell us, what Neceflity there is in the Combina- 
;tion of Caufes, why almoft all Bodies do enjoy 
this reflefiing Power, with refpeft to Light ; 
whereas there are many which in relation to o- 
thers that ftrike upon or againft 'em, do not exert 
fuch a Power, nor drive them back again with any 
Repercuffion. Thus we fee, forinftance, That 
every thing which falls with any Degree of Swift- 
nefs upon foft Clay, remains fticking in it, and is 
not refle&ed ; and yet the contrary happens when 
thofe exceeding fwift Particles of Light fall upon 
the fame ; for how fmall-foever they be, they re- 
bound from it^ and thereby render the Clay vifi- 
ble. We might relate many mote Wonders con-^ 
cerning this Matter, which we fliall pafs by here, 
having oqcafion to fay fomething of them hereafter. 

S E c T," X XXV. The AIR Invijibk. 

Moreover, fince this Property of Refle- 
fiing Light, is in a manner common to all Bodies, 
excepting perhaps fuch as were black, {which by 
many is fuppofed to be occafioned, becaufe Bo- 
dies fo tinged do not refleft w^y of the JRays of 
V ^ r :.* j Light 
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Light that fall upon them^ for which Reafon they 
have no other Idea of this Colour but as of meec 
Darknefs.) Now muft we not herein confefs a 
wife Difpofition of the Great and Gracious Crea- 
tor^ who^ notwithftanding that he has made Wa- 
ter and many other fluid Matters vifible^ yet 
feems to have excluded the Air only^ for the moft 
part, from that Faculty, notwithftanding that that 
alfo in itfelf is vifible like other Bodies, and feems 
to be vis^ry well adapted thereto by its Elaftical 
and other Properties, as appears when we com- 
prefs a great Qoantity of Air in the Pump, and 
then fuddenly let it oUt again by the Cock ? Now 
let an Atheift ask himfel^ whether this can ap- 
pear to him/to be fo orderM without any Defign 
or Purpofe ? * And fince the Air itfelf being thus 
vffibie, and fo far capable of flopping the Courfe 
of Light, would caufe us to live as it were in a 
continuial Fog, and hinder us from ieeing conve*rT 
niently mofl of the Obje&is about us, whether ho 
does not obferve, that this fame adorable Wif- 
dom does here interpofe after a wonderful Maa* 
aer for the: Benefit of Mankind ? 

S £ c T. XXXVI. The Wonders ofR^JteEliem 

A N D tq the end that many miferable Philofo- 
phers, who think they ynderfland fo well the 
Laws of Reflexions and Refrafiions, fhould not 
imagine that there are not inore Wonders con- 
ceated in the fame, and that their Underflanding 
does perfeftly extend itfelf thereto, let them give a 
fatisfadory Reafon of the Appearances mentioned 
by that accurate Phildfbpher Sir Ifaac Newton, in 
his Opticsy p. 238, and 34^, lajl Edition; and tells us 
%Krhat is the Catife th^t the Light pafllng from a 
Glafs, and falling with a certain €tt)liquity upoti: 
i Place from wUch thp Air has been^^exhaufled,. 

B.b b 3 does 
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dots not proc^Qd on» bm: ir^turns back again to 
tfa£ Glafsi ; 9nd that whien the Rays fall from the 
Glafs upon tke Air with ^n Oblique Angle of 
more than 40 or 41 Pcgr^cs, the fame are like- 
wife entirely H&^t4 ; whereas if they fall with 
a Idfer Obliquity^ moft of 'ein will pais thro' the 
Air» fo that the Light which p^^fes thro' the Air 
upon die Gla(s> can inake itfelf a way thro' the 
fame, and yet the Light that paffes frpm the 
Glafs to the Air in the fame Obliquity feems un^ 
able to make itfelf a Paifag^ in a Medium thinner, 
whereby to purfue its CQ^i^t^f 

They that have a mind t<)i fee many wonderful 
Circumftances belidos tbefi^st V^^y confult the 
above-mention'd Places^ and from the Experi- 
ments there related, may with Certainty enoug)i 
infer, that we do not rightly underft^nd the Na-* 
ture of Light, with ?efpe4: to its RefTeSions, 
whilA we only confidier it as a Globe or Bali re-* 
hounding &om any hard Matter. 

Atleaft it is evident hereby ^^ that there ara 
Laws in Nature to which the Light is fub|ede4^ 
of which perhaps none of the IvTaturalifts, if they 
had not thus found them true by Experience^ 
would ever h^ve thought. 

Sect, XXX VIL Experimeuts Jhiwing that Ugh 

may become a Solid Body. 

I M iG H T have here forbom to have enquired 
into certain Queftions propofed by Sir Ifaac Nev^ 
tMy in his Optics, p. 349. Qu^ft- XXX« where that 
Gentleman feems to incline to the Opinion, that 
Light, beiides its being the moft aftive Matter in 
Nature, may likewife become the Subflance of 
palpable Things, and be converted into a folid 
Body ; but fince Mr. Hmherg has put this Affair 
out of dfiubt by feveiral EsJ^K^imtnt^ rf<^ited in thq 

Memoirs 
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Memoirs of th^ R^fol French Academf^ 1701. 
p. 122, drc. it feems not imprpperto (hew here 
iikewife this Miz of Ught. And, 

Fixfi^ That Light penetrates aliEoft all bodies , 
ciren thofe that appear obfcure to the Eye^ and 
patf^s thro' the fame, as is fu$ciendy known tp 
fuch as make Ufe of good Mtcrofcopes, fince al- 
inoft every Objed that has been viewed thercr 
with, provided they are but thin enough, do in 
Ipme manner become tranfparent. 

The faid Sir Ifaac TSkvston tells us in his Qftksl 
p. 223. That he has obferved the fame in a dark 
Chamber, when any Matter reduced to a proper 
^hinnefs, was plated before the Hde thtougfa 
which the Light would otherwife have patfed ; 
and he only excepts white nietalick Bodies, which 
leem to refle£k all the Light falling on them. 

Secondly J If we fuppofe Flame to confift for the 
moft part of Light, we fee that it turns to a folid 
Pody in the burning of Chalk, and efpeciallyin the 
making of Mimum or Red-Lead from Lead- Aibef , 
which after having burnt and glow'd a great: while, 
become more heavy. 

Mr. J%?»f^rg Iikewife relates, that if QuickSlver,' 
being reducM to the utmoft Fluidity b^ Steel ana 
Antimony, be put over a Fire in a Gla($, the pacts 
pf the Fire will penetrate it thro* the Oafs, and 
which may therefore be d^eoned a Light without 
any additional Miiiture, will change it into a 
Powder heavier than the Quickfilver was at firft, 
and be of Aich Proof againft Fire, that it will 
bear glowing at leaft 24 Hours without any E- 
vaporation ; and when driven with a very vio- 
lent Fire, it may indeed evaporate into Smoak, 
but win however leave a little Parcel 4)f itfelf be- 
hind, which being formed by this Light in the 
Quickfilver, will affamc the Qoalicios of a folid 

B b b 4 ^"^^ 
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and malleable Metal : This may be farther con- 
firmed by the Experiments made on the like Oc- 
ca(ion by Mr. Boj/k^ by which he fhews how fome 
Bodies> (hut up on every Side in Glafs^ become 
more ponderous by the Fire or Light that pafTes 
thro' the Pores of the faid Glafs : But this is 
proved yet more plainly^ and beyond all Difpute, 
by the following Experiment of the faid Mr. Homr 
berg in the above-mention^ Place, who having 
reduced four Ounces of ReguUs Mortis to Pow- 
der^ placed it about the Dillance of i^ Foot from 
the true Focus of the Buming-Glafs of the Duke 
oi Orleans J ftirring it about from time to time 
witlvan Iron Spoon j by the Heat of this Light 
there afcended a great Smoak from the faid Re- 
gulus for the fpace of an Hour, and then it ceafed.': 
And tho* one might expeft, that by the lofs of 
all thofe Particles which evaporated in Smoak^ 
the Weight whereof would have been diminifbed; 
yet the contrary, he found that the Weight of it 
was increafed i^ quarter of an Ounce, and fome 
Grains, that it to fay, about a tenth part of the 
whole. 

Afterwards he placed the fame in a greater 
Heat, or in the real Focus, which put the Regu^ 
Jus into Fufion, and then it weighed no more 
than 3? Ounces ; fo that he reckons that this 
lofs of the half Ounce happening by the Evapo- 
ration and Smoaking, one may fafely affirm, that 
the Light had (irft augmented it with almoft the 
.Weight of a whole Ounce, which by melting, 
and the Operation of fuch great Heat was diffi- 
pared again. 

Now whether this laft Calculation be jufl or 
not, it plainly follows from hence, that this Re- 
gulus had in the firft of thofe Experiments gained 
by the Ray« of Light, the Weight of almoft half 
an Ounce over and above all that evavorated in 

Smoak; 
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Smoak ; which dearly fliews, that Light can con- 
joyn itfelf to folid and paljpable Bodies^ and in- 
creafe the Subftance thereoh 

Bat the Reader is defired to confider this as 
the firft Sketch of a new Difcovery : And I Ihall 
not endeavour any farther hereto determine^ whe- 
ther we ought with thofe great Men above-men- 
tion^^ to confider Light as the chiefeft and moft 
zStivc Principle in Nature. This however feems 
to be unconteftably true^ that Light is either a 
pure and uncompounded Fire> or carries fuch a 
Matter along with it ; and how much ought to 
be afcribed to the Adivity of Fire is fufficiently 
known to every one. Experience likewife teach- 
eth ns, how much all Plants and Animals depend 
upon the Influence of the Light of the Sun ; in- 
ibmuch, that if it cannot be faid to be the only 
a£kive Principle in Nature^ at lead it may be cer- 
tainly reckon'd among the chiefeft. 

S 1 c T. XXX VIIL Optical Experiments pajfed over. 

I Shall not amufe my felf here to rehearfe 
the common and known Experiments about Lights 
which the Science of Optics fuggefts as fo many 
Wonders^ tho' they fumifh us with one of the 
greateft Proofs to demonftrate that there is a 
God who direds this miraculous Matter of Lights 
rendering it fubjeft to fuch Laws, notwithftand- 
ing the amazing Velocity of its Motions, that 
even the greateft Mathematicians muft ftand aflo- 
nifhed, when they fee that all true Argumenta- 
tion can deduce from it, performed by the fame. 
Thus we fee when it falls upon the Superficies of 
a Looking-Glafs, that it paints the Objeft from 
whence it flows, as if it was behind the faid Look* 
ing-Glafs, where the Image is rcprefented ercft 
equally large^ and at Ae fame Diflance as the 

Objeft : 
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Objeft : If it falls upon Spherical Convcx-Clafr 
its, it likewife makes behind the fame a ncarei: 
and direft Image upon the Glafs; and upon 
Spherical Coacave-*Glaires the Image will be 
fometimesere^, (bmetimes inverted, now^eater, 
then fmaller ; one while it will appear bofoFC, 
another while behind the Glaf$. which may be 
ihewn almoft by Refraftion in lo many Changes 
thro' C<Hivex ami Concave Glafies. 

Sect. XXXIX. A Dark Chamber ^ andConviHiinu 

from thence. 

K o w if any Body would with fmall Expencc 
try an Experiment about the Operations of LigiiC, 
let him make what they call a Dark Chamber^ 
of which mention has been already made in Cam- 
tempi. Xn. by which means he will fee upon a 
white Paper, or a Piece of Ltnnen held ip the 
Focus of the Glafs that is fix'd in the Window, 
the PiSures of every thing jhM is on the ouf fid« 
of the Chamber, which will produce a very plea- 
iing Profped, elpecially if the Chamber looks up^ 
on a Flower-Garden ; for then one may fee the 
Flowers in all their Colours and Figures, painted 
upon tlie Paper, and their Motions occafion*d by 
the Wind ; and if there be any Men or other 
Creatures in the Garden, it will be a natural Mov- 
ing Pidure. 

Now fince every one can judge by a Pifture, 
of the Art and Skill of the Painter, and can be 
aflurcd by the exaft Reprefentation of theObjed 
after the Life, that the Man who drew it was a 
great Mailer of Painting ; let a miferable Atheifl: 
but only contemplate with us thefe Pidures form- 
ed by the Light, and tho^ he were himftlf a very 
fikflful Limner, let him cell us whether he, or any 
Man befides in the whole Woild, cqu^ copy a 

' Piece, 
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Fiece> not only fo fery like, with fiich noble G>^ 
louring, fo nicely adapted to all the Rules of a 
Mathematical Perfpeftive, but alfo with all its 
Motion^ as he may obferve to be done in an In- 
ftant by the Rays of Light : And in (afe he be 
obliged to own, as to be fure he mnft, that it ex« 
ceeds all human Power^ what Reafon can he give 
with the leaft Show of Truth, why he (hould not 
CQnfe& an underihnding Artificer in a Work which 
exceeds the Skill and Power of all human Inven- 
tion : Whereas in other Works of much lefs Ev 
cellence, a Man would be juftly eAeem'd a Fools 
if not mad, who (hould maintain, that it had ac- 
quired its Figure without any Knowledge. The 
lather fince we fee that the Kays whi<;h reprefent 
the Colours each of 'em fo difiin&ly in the Cham* 
her, paCs aU of *em together thro* this little Hole 
and Gla(s ; and altho' they be fo numerous, an4 
coming from the Obje£te, yet are they not jum-^ 
bled and confounded with each other in this 
little Defi$ey thro' which they pais together ; a 
thing that is not eafily to be credited, if we had 
not occular Proof of it. And cannot then an un- 
happy Sceptic difcover yet an over-ruling. Power 
^nd Wifdom in thi$ Diredion of Light ? What 
can be further done to extricate him out of this 
ipiferable Blindnefs. 

Sbc t. XL* 7%# Properties of the Rajs #/ Light, 

mtb reffeSi to Colours. 

But before we take our leave of Light, we 
fhall add fomething which feems to furpafs even 
Wonder itfelf, Ccmld any Body believe it, when 
he looks upon the bright m4 iwtinged Light of 
the Sun, that the fame can be divided anid di- 
HincuiQied into fo many dtftient forts of tinged 
or 9yed Rays^ as the Qto^t Creator has been plea^ 

fed 
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fed to communicate of primary Colours pr Hmple' 
Tin£tures> or as the' Le^theid call them^ Hoimjr' 
geneal Colours ? 

And yet Experience teaches the fame^ as alfo 
that each of thefe coloured Rays fuf&rs a {>arti- 
cular Quantity of Refraftion^ and that the white, 
or rather the clear Light, is thereby fplit into dif- 
ferent Parts or Kinds of Rays, which appearing 
fingly, (hew a red, yeHoWy green, blew and furp^ 
Colour ; on which account thefe Rays ar named 
by Sir Ifaac Newton, Red, Tellow, &c. each of 'cm 
according to their particular Colours, forafmucK 
as they are natural to them, and cannot be altered 
t>y any fubfequent Refradtion or Refleftion. 

Moreover, imce all unmix'd Rays of the Sun 
do reprefent a certain Colour, and the whole Sub* 
fiance of Light confifts of thcfaid Rays, itfeem- 
ed to be hardly poflible, but that all thefe Tin- 
Stures jumbled together, muft occafion an Ob- 
fcurity to our Sight; forafmuch as Blue, Purple, 
Red, and other Rays, arc far (hort of thatBright- 
nefs which occurs tp us in the pure Light of the 
Sun or Day ; and yet we find that all thefe co-^ 
Iour*d Rays that proceed from Light by Separa- 
tion, being collefted and mixM with each other, 
do entirely lofe their refpeftivc Tinftures, and 
together produce a clear and tranfparent Light, 
entirely like that untinged Light that comes down 
to us from the Sun : Which new conftituted Light 
may be again, as before, divided into its coloured 
Rays, whi,ch, if one will, being mix'd together 
again, ftall the fecond time reprefent an uncolou- 
red L^ght clear and tranfparent ; concerning all 
which, tjie firft Difpoverer, Sic Ifaac Newton, h^s. 
treated largely in hi^ Opticks. " ^ ' ' 

Now J ask an unhappy Atheift, whether h^ 
can believe that Light has acquired thefe Proper- 
tics either by Ckanci or 'Ignorant Cadifes?. Or 

whether 
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whether he nlufi not acknowledge^ that thofe 
Men argue much more juftly, who conclude from 
hence, that the great and gracious Benefaftor of 
Mankind has produced all thefe difterently co« 
lour'd Rays, to the end that the Beholder may be 
fo xiiuch more agreeably afie&ed and refrefhed 
with the Sight of God's Creatures ; and that be 
has placed in them the laft Property, whereby all 
of 'em being mingled together, do compofe a cleac 
and tranfparent Light, to the end that the Ob- 
fcurity of the Colours may not embarrafs humaa 
Eyes ? 

Befides, hisWifdom and Beneficence muft be ac- 
knowledged herein, that in the Parts which com- 
pofe different coloured Bodies, he has placed fuck 
a Difpofition, whereby one Body when this com* 
pounded Light falls upon it, is adapted to refled 
only one, or fome particular kinds of Rays ; for 
Inftance one only Red, another only Yellow, a 
third, both of/cm equally, and no other (by which 
a kind of a Gold- colour between Red and Yel- 
low is generated) I fay^ to reflefi: thefe in a 
greater quantity, by which means each Body, 
according to one or taore fort of Rays which it 
reflefts, either Simple or Compound, reprefents 
its particular Colour, and from thence is deno- 
minated Red, Yellow, drc. 

How flrange foever this Language might have 
been to all former Philofophers, yet the fame is 
at prefent put out of all doubt by the afore quo- 
te<l Oftics.o( Sir Ifaac Newton ; whotho' he ma^ 
be juftly reckoned by every Body amongfl: the 
moft famous Mathematicians of the World, yet 
to fet an Example to thefe lefs experienced Gen- 
tlemen, that they (hould not too much rely upon 
Conjeftures and Hypothefes, has proved the fame 
to be unqueftionably true, not by Demonflrations 
founded upon Arguments^ bat ^by manifold and 

exceeding 
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exceeding nice Experiments. Now thofe that 
have a mind to read and try the fame, may meet 
with *em in theaforefaidTreatife oi Of ticks ^ efpc« 
daily in the Firft Book. 

S £ c T. XLL The Druifiou of Ught in Ifland- 

Chryftal. 

B £ s I D B s the above-mentioned Divifions of 
Light, whereby it is fplit into various-coloured 
Rays, Mr. Hujgens in his Treatife about Ligbf^ 
p. tf i^ and Sir ffaac Newton in his Optics ^ Query z$. 
jp. 32S. do Ihew us another Divifion or Splitting 
of Light, which it undergoes when it meets with 
Jjtand'Chryftal ; upon whichi as foon as a Ray of 
Light falls, it is divided into two other Rays that 
pmctvc however the fame Colour. 

Of thefe Divifions or Splittings of the Sub^- 
fiances of Light into feveral other Parts, as weU 
tinged in the firft Cafe, as fimple or unting* 
ed in the fecdnd, I don't know that there was 
ever the leaft mention made, or Track to b^ 
found among the ancient Naturalifts ; nor that 
this Matter has been put out of doubt fooner 
than in the laft Age by accurate Inquiries and un^ 
deniable Experiments. 

Sect. XLIL The Vfefuhefs of the Mm. 

No w let the Reader tetum with us td "fab. 
XXI. Fig. 4. and fuppofe the Sun to be rfeprefeno- 
ed by A B, and the Earth by C D, in whidi Si- 
tuation, as we have faid before, the Shadow of 
the Blarth, or the pyramidal Figure C P D makes 
the Nighty it will not be then difficult for him t6 
fancy the great Darknefs in which thofe that 
dwell at Tttuft bd involved; forafmuch as not 

the 
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the leaft Ray of Light flowing from the Sun AB^ 
can come to them dire&ly, or in a ftraitLine. 

Now if you will pleafe to obferve, that the 
Moon M being oppofite to the Sun A B, is at 
Full to thofe that live at T^ that is to fay, they 
fee Its whole enlightenM Side ; you will tell us 
whether you can think there is any Gratitude in 
thofe People that (ball deny their great Obligati-^ 
ons to Him who has furnilhed them with this 
Light of the Moon in fuch their Barknefs. 

S B c T. XLIII. ConviRiBHs ftttt/A henciy and tbq 

EcJipfgs. 

K o w the only Evaiipn that fuch People can 
make, is^ that all this happens by Chance^ or by 
Mcei&ry Caufes, and confequently that no Thank- 
(uluc(% is due : But if the Gracious Creator of the 
Moon had no Wifdom, nor the Benefit which 
Men enjoy from the Light thereof, is not to be 
reckoned one of his great Views and Defigns^ 
how will they account for the following Particu- 
lars? 

L That the Light of the Sun has a Property 
when it falls upon any Bodies (as here from N» 
the Center of the Sun^ upon M the Moon) to re- 
bound back from it again^ and to produce a re- 
fle&ed Ray M T j by which means thofe that 
would ptherwife remain in the midft of the dark 
Cone C P D, are enlightned. Now, that with- 
mit this Faculty of Light, there could be no 
Rays refleded trom the Moon to out Earth, is 
plain enough. 

IL Why is the Moon M, which is much fmal- 

ler than the Globe of the Earth, placed at no 

greater Diftance from it ; fo that (as we fee in 

Satmrn^ and other great Planets) its Breadth and 

Diametec diifoppearing almdl Out of Sights would 

be 
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be uncapable to communicate any Light to us 
that could be ufeful ? And is there here no wife 
Purpofe ? And fince the Univerfe is fo lar^^ why 
is this Place^ among Millions of others, >uft cho- 
fen out^ whereby it is beft befitted to render fuch 
Service to thofe who inhabit the Earth ? 

III. How comes it, that the Moon is not of 
fuch a Contexture as our black or dark-coloured 
Bodies are ; by which means it would be able tp 
give little or no Light to us ? 

IV. Why is it not a convex, globular and 
fmooth Body, like Looking-Glafifes and other 
polifhed Things, when (as thofe who underftand 
Optics know) there would be no more than qne 
Point, or at leaft a very little part of the Moon vi- 
fible and capable of enlightning us ? 

V. Why does not the Moon move according 
to the Line G H F S, which lies in the Plane of 
the Sun's way Nn; by which means the fame 
at G being oppofite to the Sun, would never be 
feen Full, but would always be obfcured and 
edipfed by the Shadow of the Earth C P D, and 
on the contrary, the Moon being at F when it is 
dark or new, the Sun A B would be always ei* 
ther totally or partially covered and eclipfed 
thereby, at leaft the World f caps this Benefit by 
the Declination of the Moon's Way M H R S from 
the Plane of the Ecliptic^ or Sun's Way N », or 
GHFS, that the Places lying near the Poles 
may be enlightned by the Moon, whilft the Sun 
being ftill under the Horizon, occafions fuch a 
long and difmal Night ? 

And moreover, does there appear no Wifdom. 
therein, by which this continual Monthly Sun 
( as one may call it ) is fecured, to the ehd that 
Mankind may not be fo often deprived of the 
Ufe thereof? How comes it then to pafs, that 
the Moon's Way SMHR has juft fuch an Obli- 

quitjr 
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quity with rcfpcd to the Plane of the Son'* 
Way, or G H F S, that Ftrft^ The meft part of 
the Time that the Moon is at M, or direftly 
oppofite to the Sun> it is freed from the Shadow 
of the Earth C P D, and confequently from its 
Darkhefs, and that all that part of it that is turn- 
ed to us^ is feen at Full, and in its entire Luftre : 
Secondly^ That when the Moon is at R, that iSj 
in Conjundiion with the Sun, and is feen at E, 
it is not hid from thofe that dwell upon the 
Farth? 

VI. But farther, fince now the Planes of the 
Sun's and Moon's Way H F SG and H M S R 
(placed in refpeft to each other after the manner 
of two Hoops laid obliquely upon one another ) 
cut each other at two Points H and S ; it follows, 
that when the Moon is not in its own Way at 
M, but at H or S, it will then be in the Plane 
of the Sun's Way : And when it happens at the 
time that the Sun is not at A B, but is diredly 
oppofite ttab to the Moon at H or S, and that 
the Sun and the Earth are in a Right Line »K; 
it may be eafily gathered from the Figure, that 
when the Night-fhade extends itfelf to E K T, 
the Moon being at H, will be thereb3reclipfed; 
^nd obfcured ; but when it is at S, it will thcti; 
hide the Sun at a bj and fo caufe a Solar Eclipfe 
to thofe that dwell at S. 



Sec t. XU V: The Advantages of Ectiffesl 

But heie feems an Objeftion to' fiand in dur -- 
Way, namely, that if Light be fo agreeable, and 
Darknefs (0 terrible; and if alt this Be to order'd 
by a wife Govemour of the World, v^hy do'thefe^^ 
EcUfJes or Obfcurities of the Sun or Moe& come 
to pa.fs, fince Light atone feems fufficient td'fur- 

Vol. III. Ccc -^: - -^ wfli 
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nifh Man> tired by the Labours of the Day^ with 
refrefliihg Reft? 

Now CO anfwer tbis^ and to (hew that in 
Eclipfes likewife^. how dark foever they may be^ 
the moft adorable Wifdom oi God \s displayed , 
we need alledge nothing more than what is ai^ 
ready known to Aftronomers from the Ufes 
thereof. 

And, Firjij that in the inquiring into the 
Courfe of the Sun and Moon, thefe; vifible Signs 
are oft-times fo many Evidences, whereby wc 
may know whether what has been faid thereupon, 
in other Cafes, is well grounded or not : Of this 
you may meet with many Inftances among the 
Aftronomers, which we fliall not here relate. 

Secondly y They adminifter Proofs of many na-- 
tural Truths^ which might not have been difco- 
verM to us^ without thefe Eclipfes^ or at leaft 
not fo eafily. 

Thus we know that the Moon is lefs than the 
Sun, or even than the Earth itfelf, without any 
Calculation, only from hence, that ( Tab. XX. 
Rg, 2.) the Earth's 3hadow ALZ running like 
z Pyramid into a Point at Li is for that reafon 
every where fmaller than the Earth itfelf j or the 
Line H K is always fborter than the Diameter 
A Z of the Earth ; and becaufe the Moon V, 
pafflng thro' this Shadow, itqjxL ,H to K, is not 
only darkened, but even remains frequently hid a 
long time in the fame ; which 'tis plain would 
never happen, if the Moon werVonly of equal 
Magnitude wijh tbe Earth, ru , . 

Frorn whtoce it likcwife . follows , that the 
Moon in,' itfelf is a dark Body, lit leaft it is far 
fhprt oif the Clearnefe of the Sun^ even thQ- yre • 
fhpttld. afcrihe %9 the Moon itfelf that Flame-CJlK'. 
lour yrliich it fpxnetimes flie*rs: jte iJSs Bclipfesi as , 
have thought. ; . J . i . / 

From 
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Ptom hence it alfo appears that the Mdbn re- 
ceives its Light from the Sun ; forafmuch as when 
it has pafTed thro' the Earth's Shadow, and Pen- 
umbra after its Eclipfe, it appeats again in full 
Luftre as foon as ever the Rays of the Sun can 
fall upon it^ 

Moreover^ the Eclipfeis of the Sun teach us> 
that the Moon is not only a dark, but likewife arl 
untranfparent Body, which appeats by its hiding 
or covering the Sun. 

Many fuch Obfcrvations might be (hewn from 
thefe EclipfeS ; 'tis enough for us to have repre- 
fented foine of them, by which the Benefit there- 
of is proved in the Examination of the Crea-^ 
turcs. 

Yet if there be any Body that is not fuffici- 
ently convinced from hence^ and it appears to 
him too fmall a thing, that the Inquirers into 
Nature are only benefited thereby ( tho* the Ho- 
nour and Wifdom of the Creator is beft fupport- 
cd and magnified the fame Way) yet he cannot 
avoid owning the great Ufe arid Service thereof 
in other Occafions alfo ; for fince thefe uncom- 
mon Signs of the Heavens having been obferved 
by all, or at leaft by many Men for many Ages, 
have been accurately noted by fome, together 
with the Time whep they happened ; and foraf- 
much as thofe Times of the paft £dipfes may be 
likewife determined by Pofterity with the Help 
of Aftronomical Calculations, it will eadly ap- 
pear from hence, that thofe Eclipfes are, as it 
V^ere, fix*d Land-Marks in the Series of Ages 
and Hiflories ; from whence again, as from an 
tmdifputable Root of Time, a new Chronology 
may take its Date, and others in which there is 
any Uncertainty, be likewife feftified theteby. . 

But the Ufefulnefs of the Moon's Eclipfes ap- 
' pears yet more particularly in'dcteirmlning th^ 

C G c 2 Longi^ 
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Longitude of the Earth; infomuch^ that the 
Truth of many Maps and Defcripcions of the 
Earth may be examined and corre&ed thereby, 
as has oftentimes adiually happened, which is 
not only of very great Advantage to Geogra- 
phers^ but alfo of the utmoft Importance to fo 
many Sea-faring People, whofe Prefcrvation and 
Lives too often depend upon the Goodnefs oc 
Badnefs of a Chart. 

After having underftdod this right, it does not 
feem neceflary to prove by more Circumftances, 
that the above-mentioned ObjeSion will fall of 
itfelf, and that the Eclipfes of the Sun and Moon 
are of great Ufe to Mankind. 

Be(ides, that though we fbould not be able to 
fliew all the Ufes thereof, yet this is no Proof of 
any thing's being unprofitable, fince fuch a Rea- 
fon has no other Foundation than in the Igno* 
ranee of Men. 

S B c T. XLV. The Light of the Moon is without 

Warmth. 

But to proceed : Is it not a Wifdom that has 
made and ruled the Moon with a Defign of do- 
ing Good to Mankind ? forafmuch as there is 
hardly any Light known to us which does not 
warm at the fame Time that it (hines; and fince 
the Rays of the Moon feems to be no other than 
thofe that are tranfmitted from the Sun to it ; 
and then refle&ed back to us. How comes it 
that the Moon-Light was neither hot nor co/J, 
even then when the Rays thereof were coUcded 
by a great Bumiog*Giafs into one fmiall Space or 
FocfiJiy which (according to the Experiment of 
Dr. Hooky AB. Lipf. 1707. p. 153) was 500 times 
fmaller than what they filled in their natura{ 
State. Thu$ we fee h'kewife ia the Experiment 

- of 
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of Mr. La Hire, in the Memoirs of the Royal French 
Acadenty 1705. p. 455, that the Rays of the Full- 
Moon in O£lobery colleded by a Burning- Glafs of 
3 5 Inches broad^ in its Focus^ into a Space three 
hundred and fix times lefTer than what the fame 
would have filled in their natural State, did not 
produce the leaft Alteration in a Thermometer 
(in which the Liquor was moved by Air, and 
which difcover'd the fmalleft Increafe of the 
Warmth thereof) tho* the Ball of it was held for 
a while in the faid Focus : And we Jikewife find 
by the faid Alh Lipf. 1697: p. 429. that the fo 
famous Biirning-Glaffes of Mr. Tfchimhaus produ- 
ced indeed a greater Brightnefs by the Rays of 
the Moon in the Focus, but not the leaft Warmth. 
Now could ever any Body have imagined that 
the Rays of the Sun xoIleSed by a Burning- 
Glafs, or refleded from the fame, will burn fo ter- 
ribly ; dnd yet that the fame Rays rebounding 
from the Moon to us^ do not appear to bring the 
leaft Warmth along with them^ notwithftanding 
that by thi^ kind of Glaflfes the Brightnefs of the 
Moon-Light is very much augmented in the Fo- 
cus as weirds that of the Sun. 

But we fhall have iSccalfion to fay fomething 
more of this, wlien we come to the Contempla- 
tion of Unknoivn Things. . 

Now how^advantageous it is to hot Countries, 
that this Light of the Moon produces no Heat, 
is obvious to every one who knows that if it 
was otherwife, and that the Rays of the Moon 
were likewife hot, that part of the Earth would 
be banreHf and foon burnt up, fincc the defcend- 
ing Dews of the Night, by which it is now 
mpiftned y.would then ceafe to fall dgwn, and 
this Fire of the Moon would draw its Vapours 
upwards. Moreover, if the Night k\\ were not 
^^Oier «nd cooler;^ and thk*^ the Rays of the Moon 

C C c J kept 
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kept the fame in a continual Warmth^ it is plain 
enough how prejudicial it would be to the Health 
of all Men, and the hot Parts of the World would 
fufier great Inconveniencies . thereby. 

Sect. XL VI. 7he Moo n's Magnitude and Di- 

fiance from the Earth. 

I K N o w not whether it is neceflary to (hew 
in this Place^ how much the Moon is fmaller 
than the Earthy and how much the Light there^ 
of (which in itfelf is hot, yet). by reafon of the 
Piftance is weaker, and lefs warm upon the 
Earth than at the Moon itfelf. But iincc the 
preceding Figures may be of ufe to us ia this 
Matter, and the Grounds of this Calculation de- 
pend on that pf the Sun^ we fhall briefly touch 
upon the fame. 

I. Let AB (as before in Td. XX. F^g. i.) 
be the Semidiameter of the Earth, and DC now 
be that of the Moon ; then will the Angle ACB 
of the Moon's horizontal Parallax, when Jhe is 
Newy or FuBy according to Sir /. Newton^ be at 

a Medium. — — 57 Min. 30 &c. 

And its apparent Diameter^ 

D C G, according to the> jx Min^ 30 Sec. 

fame. ■ S 

The half of which therefore? ^ «^. ^ c - 

for the Angle DBC, is J ^^ ^^ "^^ *'' 

In the Fourth or la(l Quarter of the Moon, 
and at a middle Diftange Ukewife from the Earthj 
Sir /. N. again fuppofes, 
The Horizontal Pai;aUax, or? , w. - « 

the Angle ACB — r- f 5^ ^»- 4<^ *^- 

The apparent Diameter, or? ^ ^m: c - 
the AVgle DBG -4- f 3' M«- 3 >. 

The half of whifzh for the? ,^ jr*. « - 
Angle DBC « ,r-Tr i '^. ^!"-^\^'' 
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Now fiace A and D are Right- Angles, made 
by a Tdt^em and a Semidiameter, if we take tBe 
Earth's Semidiameter A B for an Unite^ we fhall, 
by plain Trigonometry^ find B C, or the Moon's 
Diftance from the Earth to amount to i 

Ax Nev3 or FuO barely 60 Semidiameters of the 
Earth. 

Arid 'at the Quarters^ barely 61 oi the fame. 

So thiat the middle Diftance is about do' 
therebf. 

'*i; Nbw to difcover the Magnitude of the 
Mbon ; we firft find its Semidiameter D C by 
TrigMdtnetry aforefaid , amounting at FuU or 
Hem W Vf^V or rhj ^^^ ^t the Quarters to ^V.V 
Parts of AB, or of th? Earth's Semidiameter; 
both which do not diS%x much from ^k Parts of 
the (kine. 

From whence it therefore follows, That the 
lEarcb'^ Diameter A B, Is to that of the Moon 
C D, As about 1 1 to 3 ; confequendy the Body of 
the Body of the Earth is to that of the Moon^ 
as the Cube of 11 or 133 1 to the Cube of 3 or 
27, according to what we have faid about the 
Sun. A.nd therefore 27 Globes of the Earth are 
equal to 133 Globes of the Moon, or the Mocm 
is 49 yV; barely 50 times (to compute in round 
Numbers) leffer than the Earth. 

This Calculation is accurate enough to build 
upon in Things of fuch a Nature; and if it 
^e- not icntircly txzGc^ neither is it far Diort of the 
Trfath. 

^^Ith this likewife agrees the Conclufion of 
that Great Aftronomer Mr. Fhmftead^ who makes 
the pxameter of the Earth (as Mr. Whiftm fays 
in his TrakS^. Phyjh. p. 292.) to amount to 7935 
Ef^lifll) Miles, and that cf the Moon 2175 of the 
fame: Which Proportion of 7935 to 2i7y> varie?; 
f>ut littiiefrom the above-^mentioned of |i to 3. 

C c c 4 Sect. 
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Sect. XLVXI. If^ the Light rf the Mm U m 

Warm. 

K o w if we fuppofe the Point S in the Mopn^ 
and the Point B on the Earthy (Tab. XXL Fig. 2.) 
and farther, the Length Sb as the Moon's Semidi-- 
ameter ; and if we look back upon what has been 
faid above concerning the diverging and fpreading 
of Light at various Diflances, as well with refpeft 
to its Heat as Shining ; we fliall find that in both 
thefe Cafes the force of the Light at b^ is to chat 
at B, as the Square of S B> to the Square of ^b. 

Now we have fiiown above, that as SB is 6qi 
Semidiameters of the Earth, or the Moon's 
JDiftance ; fo S ^ is A Parts of one Semidiameter 
of the Earth , when it reprefents that of the 
Moon. 

Kow 'i\r ^s the Square of tt or S^, ai)d 
^660-^ that of 60 J or SB j and confequendy the 
firfl is to the fecond, as 9 to 442890:^, or, as i 
to 49% 10, omitting the Fra(^iQn. From whence 
it appears, that the Warmth of the Light which 
comps dpwn from the Moon, is about 50,000 
times lefs when it has reachM us uppn the Earth 
£, than it is at the Point by when it has pro* 
ceeded no farther than the length of one Semidi- 
ameter of the Moon, or S^. 

And this is the Reafpn^ accprding to Mr. M^ir 
flon Pr^hfi. j4ftrpn. p. iqSf why the Light of. the 
Moon is not attended with any fenfible Warmth 
by the time it has reachM ^s here upon Earth. 
But forafmu^h as Dr. Hofk has coUe^ed the fame 
into a Space^ 500 times fmaller, and confequently 
renderM it 500 times as Arpng as the faid Light is 
in its natural^tate j and therefore in fuch a Focus 
it is no more, than 50Q times fironger than at the 
Mpqi» itfelf ; y?t, ?ypa in tli;|{(iaf« th|s|;eatnr 
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ed Man could not perceive any fign of Warmth, 
notwithftanding that the Shining^ or Light of the 
Moon (which defer ves to be taken Notice of) 
was increafed proportionably. I leave it to the 
Judgment and Obfervations of others^ whether 
T« * part of the Warmth of a hot Summers-Day 
with US) would be able to maka any Impreflion 
even on the beft Thermometer : For that the RayS 
of. the Sun have much the fame Power on the 
Moon^ as on the Earth, is plain enough from the 
little Difference there is of both their Diftances 
from the Sun. 

And in this Experiment the Thermometer be- 
ing moved by the Light of the Sun, it fhould 
feem that we are obliged to feek for fome other 
Caufe than merely the Diftance, to which we 
(bould afcribe, that the Light or Rays of the Sun 
are reflefted to us from the Moon, without brings 
ing any Heat along with them, but leaving it all 
behind them. 

Be that as it will, this is plain, that if the Moon 
ihould tranfmit to us fo much Heat with its Rays, 
we (hould futfer many Inconveniencies from thence^ 
which is now prevented by our great Creator, who 
direftsall Things with infinite Wifdom and Order. 

Sect. XL VII The Caufe of Ebbing and Fhwing 

not inquired into. 

Now whether the Moon is the Caufe o£ the 
Ebbing and Flowing of the Great Seas, and of 
the continual Motions of their Waves to the very 
bottom thereof, we fliall neither dlfpute oor in- 
quire into here ; becaufe we are not yet fo far 
advanced in this Knowledge, as to be able to fay 
any thing concerning it diat may be free from 
every ones Objeftions, tho* we fccm to be very 
far advanced in that Matter* 

This 
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This is experimentally true, that the Waters 
in the deep and free Seas (without taking notice 
here of other Impediments, concurring Caufes 
and Circumilanccs) rife and fwell up to the Places^ 
or about thofe Places where the Moon is verti- 
cal, juft as if they were driven thitherward by 
<a Weight, or attra&ed or prefled by fome other 
'Power. Concerning which may be confulted the 
Writings of Kepl^r^ New$OH, Gregory^ Wbiftm^ Vtf 
renins^ De S$air^ &c. 

We find the fame happens likewife on the op- 
pofite Side of the Earth ; wherefore the ufuai 
£3(preifions in which both thefe Appearances are 
(Comprehended, is, that when the Moon pa£fes to 
the Meridian, the Wat^r rifes; when it goes away 
irom thence, it falls. Others fay, that it is certain 
by Obfervatioti, that the Water is at higheft about 
three Hours after the Moon has been in the Me- 
ridian. Sec Newton s Princip. Lih. III. SeB. 24. and 
IVhifton Prale£l. Phyfic. Math. SeSi. ^6. p. jo5. 

Let this Matter be as it will, it is certainly 
true by Experience, that if the Earth were cd- 
v^r'd all round with Water, it would appear Oval, 
\>y reafon of the Swelling of the watry Surfaces on 
each Side; and thefe two Protuberances of Water 
or Mountains, as Dr. Gregory terms them, move 
continually round about the Earth, if they be not 
obftrufted by I^and, Shoals or otherwife. 

And as for that very ingenious Caufe and Fi- 
gure which Defcartes produces, and whereby he 
would fl^ew that it is always ebbing Water upon 
the Earth dire&ly under the Moon ; Varenius fays 
in Yds GeogYaphyy Lih. I. Caf. 14. SeB. it. that 
the fame is contrary to Experience, and fo it has 
been found. 

However, leaving the Caufe to every Man% 
own Opinion, this is the mariner ih Which vre 
muft fuppofe tbq MptiQiipf th^ Sea- Waters to 

happen. 



The Religious Vbilofopber. 809 

happen ; namelya that it is a Swelling and Sinkitjg 
of the Sea, rather than a Flux or Heflux, or £b« 
bing and Flowing, according to the vulgar No- 
tion thereof. See concerning the Alteration of 
thefe Expreffions, Varenius in the fame Place, 
Se^. 10. and Gregory Hi. IV, &B. dj, 

SiCT, XUX. Tw Syftemsof the WarlA 

Th BR £ are two Syftems of the Heavenly Bo- 
dies, which at prefent pafs for the chiefeft, and 
according to which they are fuppofed to be mo« 
ved. The firft feems to be the moH convenient 
with refped to the annual Courfe of the Planets, 
and is by many taken to be the true one, on ac« 
count ot its Siniplicity : 'Tis that which we are 
wont to afcribe to Copernicus, who has revived the 
fame from the Ancients. 

They that would form a general Notion there-* 
of, may fupppfe, Cfab. XXIL Fig. i,) that the 
Sun fiands ilill, and all the principal Planets move 
about it^ according to the Orbits which they de-* 
fcribe in this Figure. ' D is Mercury, the neareft 
to the Sun ; C is Venm, next to and without 
which follows the Earth A, which upon this Oc« 
cafion is reckonM among the Planets, and about 
which the Moon B runs ; B, \s Mars ; F ytipiter, 
which h^s four Moons moving about it, after the 
fame manner as Saturn H has live, and it may be 
fix ; and both of 'em carry their refpe&ive Moons 
about with them round the Sun. Beyond all 
thefe are the fixed Stars A P O X. 

The Second Syft^m bears the Name of Tjcho, 
Brake, and feems, in relation to the Planets, tp 
be nothing elfe but the former a little varied in 
one Cafe only ; and for no other Reafon than be-? 
caufe that of Copernicus fqppofesthe Earth to move 
about the Sun^ aq4 CQnfeq|uently f^ems to contra-^ 

di^ 
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did the Scriptures^ from which Tycho and his 
Followers make a Scruple of departing. 

To underftand this Syftcm, we muft imagine,' 
that the Earth A (Tab. XXIL Fig. 2.) ftands ftiU, 
that the Moon B runs round it ; that next to it 
the Sun S defcribes its Courfe^ and that all the 
Planets, with their afore-mentioned Moons, bear 
the fame refpeft to the Sun, as in that of Coperm-- 
CPU : So that the Way of each of ^eqi furrpuods 
the Sun, which continually mov^s about the Earth; 
and that all of them muft be con/ider'd as fimply 
moving about the Sun. The fixM Stars are here ; 
likewite reprefened by A P O X, 

In both of *em there is yet this Difference, 
that in that of Copernicus (Tah. XXII. Fig. i.) the 
Sun S and the fix'd Stars A P O X, ftanding as 
it were ftill, the Globe of the Earth A really 
turns round its own Axis, from Weft to Eaft' 
in 24 Hours, by which Means the whole vifiblc 
Firmament, Sun, Planet, and' Stars feem daily 
moving from Eaft to Weft. 

In Tycho's Syftem, ^T'^*. XXII. Fig. 2.) ;iofhifig 
ftands ftitl bur the Earth A ; whilft all the ab6ve- 
mention^ Bodies are fuppofed to run round daily 
from Eaft to Weft, befides the Courfe of each in 
its own Way from Weft to Eaft. What Reafons 
may have induced other Aftronomers to form one 
Syftem from thefe two, I know not i fince in that 
Semitychonicy the Simplicity and Convenience of 
the Fitft, and the Agreement of the Second with 
the holy Scriptures, feem to be, if not quite loft, 
at leaft very much alterM ,• for which Reafon wc 
fliall fay nothing of this latter, neither (hall wc 
diflwade any one that likes it, from embracing it, 
fince we don't here undertake to difpute the 
Truth thereof, but endeavour to reprefent to 
Sceptical Philofophers, fo much as we know to 
be true of it from Experience and unqueftionable 

Calcu^ 
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Calculations^ in hope to convince them thereby 
that there is a God. 

S B c T. L. 7he Immeasurable M^nitude of the Fix'd 

Stars. 

I 

To come then to the Matter : Let thofe who 
fiill doubt of a Powerful and Wife God, life up 
their Eyes with us, and fuppofe this to be the 
firft Time of their Life that they ever faw the 
Heavens adorned with fo many glorious Lights ; 
and tell us, whether they (hould not be thereby 
convinced, that the fame had a Mighty Creator, 
and that it was not by mere Chance that they 
had acquired their Origin and Luftre, no more 
tlian a Locket fet with Diamonds, of which the 
moft obdurate Atheift would not dare to affirm, 
that they were put together without the Skill erf" 
an Artificer ; much le{s would they affirm it of 
the Heavens, efpecially if they obfcrve the im- 
menfurable Magnitude thereof, which is fucb, 
that the Aflronomers have not been able hitherto 
to communicate any thing to us that can be more 
depended on than mere Conjedure ; nor have 
they been able to anfwer all the Queftions con- 
cerning the Magnitude and Diftance of the Fix'd 
Stars. 

Thus we hear the great Obferver of the Hea- 
vens, Mr. Huygensy in his Cofmetheoroi, p. ijj. in- 
fenuoufly acknowledging the fame in the following 
Lxpreffions : But ihqfe who hfore us have endeavour d 
to determine this immenfe Space, have not been able to 
conceive any thing certain^ by reafon of the- great Ex^ 
aBnefs necejfarily requifite in the Obfervationsy and 
which exceeded the utmofl Care and Diligence ; for 
which reafon^ the Method I have nvm chofen, feems (o 
Be the only one remaining^ in order to attain tofomething 
that might be at kafi probable in a Matter ojUfmh dif^ 

ficuk 



8 1 2 The Religious Philofaphet. 

ficuk Inquiry : Of which he gives the Reafoti ^ 
few Lines after, in this manner : 7he Stars alfo of 
the fir ft Magnitude, tho* vieiud even b) a Tekfafe^ 
appear aB fo littk, that one would take ^ em for little 
lighted Matches withotu any Breadth, which is the 
Caufe that no Meafure of their Bignefs can be found 
cut by this fort of Obfervation. 

It will not be neceifary to produce any othet 
cf the modern Mathematicians who are of the 
fame Opinion, after the Teftimony of an Aftro* 
nomer, to whom the utmoft Efforts of all the fa^ 
mous Men of Learning were well known, he be- 
ing a Member of the Royal French Academy, and 
not only in himfelf a Difcoverer of new and never 
before feen Lights and Phenomena in theHeavens, 
but likewife of an indifatigable Zeal and abun-^ 
dantly blcfled with a temporal Eftate, whereby 
he was enabled to make Experiments of all 
Things. 

The Method which that great Philofophet 
took, in order to form fome probable Conjedures 
concerning the Diftance of the Stars, fuppofes 
however, that which has no certain Foundation, 
namely. That a Star (at leaft one of the firft 
Magnitude, fuch as Syrius, or the Great Dog-Star) 
is as big as the Sun; from' whence he infers^ 
That the Diftance of the Stars from the Earth is 
27,6^4 times greater than that of the Sun horn, 
the faid Earth : See his Cofmotheoros, p. 137. not- 
withftanditlg that he allows this laft to be above 
12,000 whole Diameters of the Earth. 

"Sect. LL Of the Parallax of the Ftx^dStarsl 

A N o t H E R Method of inquiring into thi^, 
JDiftance with greater Certainty (if the Event hid 
been favourable) has been fome Years (ince fet 
on foot^ by Meffienrs Ptmflead and Hoohy who 
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thought that they could deduce from their Expe- 
riments, that the Diameter of the Earth's Way 
about the Sun (according to Copernkm) made 
fome Alteration of Sight with refped to the Hx'd 
Stars^ in Proportion as the Earth was fo much 
nearer, or fo much farther from them ; whereby 
likewife the Syflem of Cofernkm of the Earth's 
Motion, feemed to be proved at the fame time. 
I {hall not here rehearfe the differing Notions of 
Gregory y M^iflon, and others, about the fame ; but 
that from thefe Obfervations, even tho* they 
were true, the Diftance of the Stars and Motion 
of the Earth cannot be proved, is fufficiently 
fliewn by Mr. Caffini^ in the Hiftory of the French 
Academy for the Year 1699. 

So that thefe two laft Methods, in which all 
imaginable Helps, known to the Moderns, are 
ufed, leaving the Matter ftill uncertain, there is 
no great Hopes of meeting any better, at leaft 
fince the Globe of the Earth is no bigger, or fac- 
cording to Copernkm) its Way about the Sun of a 
larger Diameter, that it may the better ferve for 
a Foundation for meafuring fuch a Diftance* 
Now as long as the Diftance of the fixM Stars 
from th^ Sun or from the Earth remains unmea- 
furable, it follows from thence, that the Magni- 
tude of the Starry Heavens, tho' one were to con*^ 
fider it as an Orb about the Sun or Earth, which 
cannot; yet be proved from Nature, wiU always 
remain likewife immenfurable. 

. Now tha^t the Holy Scriptures fpcak here ac-^ 
cording to the ftrifteft Truth, as they do like- 
wife 4fatHit many other Things of Nature, every 
Mart.muft own, who.^-ill confidef that Paflage 
in Proverh xx v.' 5 . .The Hsa'Uen for Height and the 
Earth. M JD^thy and thelHeart^f Sings is unfearch- 
aih.y In like mannec, tkrhen the ifaid Scriptut^s- 
w(ou]l4; ;pb>pofe any TbiDg.^wJiiicb Ifui^paifes alt^ 
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Mens Conception^ they compare it with the 
Heighth of Heaven^ as in Pf. ciii. ii. As the Hea^ 
wn is high above the Earthy fo great is his Mercy to- 
wards them that jear him. But the Expreflion of 
the Prophet Jeremiah is yet more full and em- 
phatical, Ch. xxxi. v. 37. if Heaven above can he 
meajuredy and the Foundations of the Earth fearched 
out beneath, I wiB alfo cafi off aU the Seed ^Ifrael — 
From whence we may plainly enough infer^ that 
fince God was not pleafed to caft off all the Seed 
of Ifraely in which the Saviour of the World was 
comprifed, as he exprefly fays^ fo neither is Hea- 
ven or the Firmament capable of being mea- 
fured. 

Let me now ask an Infidel) whether or no he 
does not here difcover the Divinity of the Holy 
Writ ? For unlefs He who didated it were an 
omnifcient God, and did know all the Counfels 
of Men, and even the IfTues thereof to the End 
of Ages ; how can it be imagined, that an Au* 
thor of any Senfe would venture pofitively to ad- 
vance fuch an AfTertion as this, concerning the 
Immenfity of the Heavens ; which, (notwith- 
fianding the Zeal and reftiefs Attempts of all 
Sorts of Men ; notwithfianding the Charges and 
Expences beftowed by fuch great Potentates 
wholly and folely in this Inquiry ; not withfland- 
ing that Diligence whereby other MatterSj which 
at firft feem incredible, have been at length found 
out) remains good, even after fo many Ages, to 
this Day ,- forafmuch as Heaven continues as 
much immenfurable as ever. 

It did indeed feem very probable to Philofo- 
phers, that a Method might in time be found to 
meafure not only the ftarty Heaven, but ev«n the 
Stars themfelves; when- firft great Mathemati-' 
cians found a Means in Afirommy to make ufe of 
the Orb of the Earth (or theQrb of the Sun) 

as 
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a$ an Infirument to meafure Angles ; and by their 
Pendulums, and Micrometers ( as they call them) 
plac'd in the Focus of great Telefcopes, became 
dble to meafure Angles in the Heavens, even to 
Seconds, or 60th Parts of a Minute : Whereas 
before, with the moft coftly and cumberfome In-" 
firuments, Aftrommers couM hardly meafure to 
whole Minutes with any Certainty. 

Nay, and what is more remarkable, is that 
farther Difcoveries fliould be obftru&ed by the 
following Phenomenon ; namely, that whereas 
all other enlightned Obje&s are magnified by 
Telefcopes ("the Aftronomers principal Inftru- 
ments ) the fix'd Stars feen thro' them appear lefs 
than when feen with the naked Eye, and therer 
fore can be of no Ufe in meafuring the ftarry 
Heaven, as it might have been expeded. When 
the Planets, which to the naked Eye appear no 
bigger than the fix'd Stars, by means of the Te« 
leicope appear very large and diflinf):. 

I am fenfible that the reafon given for the Ap-^ 
pearance is, that the Telefcopes take off the fpu^ 
rious Rays that accompany the fixM Stars ; nei^ 
ther do I now difpute it, tho' the fpurious Ray$ 
that make Venus twinkle; being taken by a Tele-^ 
fcope with a fmall Aperture, that Planet flill ap« 
pears bigger. However, notwithfianding all thisj 
it is certainly true, that in this Cafe the Tele- 
fcope has an Effeft quite di&rent from what it 
has in other Cafes. Concerning this^ fee Dr. Gre^ 
gory^s Aftrottomyy and other Authors, whereby it 
will appear that the Diftance of the ftarry Hea« 
ven is not to be meafurM by any Mortal. So 
that this Word pronounced by the Creator^ name- 
ly, that the Firmament is unmeafuraHey continues itt 
full Force, and ihews the divine Original of tho 
Heavens ; therebyj as it were, fetting Bounds to 
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the Labours of the Mowing Ages^ and giving 
Limits to Aftrommy. 

Sect. LII. Whether the Starry Firmament be SoUd 

or Fluid. 

Now iince fach great Mathematicians have 
with fo much Ingenuity owned themfelves imaUe 
to meafure the fo vafljy extended Magnitude of 
the Scarry Heavens^ which does in a manner for- 
^fs all human Imagination, how great Progre6 
tiad there been perhaps Hiade in the Sdence of 
Nature, if the Philofophers had behaved after 
the fame manner, wi^ refpe& to the Matter 
and Figure of which this ftarry Heaven confifts, 
and if they had made the beft ufe of that fFiBte 
whi<^h young Learners employ in uncertain Con«- 
feftnres and Hypothefes, without any Founda* 
tidn; in making new and material Obfervations ? 
Since it remains a Myflery to the greateft Aftro^ 
nomerif?, how the heavenlly Bodies are framed 
and conftftuted. Defcartes fuppofes 'em- to con« 
fift of fluid yarticesj as is well known. Sir Jfaac 
fj[twt0ttj in his SchoUum to the 53 Ptcfofition in the 
Third Bcok^ fhews the contrary ; and farther fub^ 
joins, that this Hypothefis is inconfiftent with 
^t Aftronomical Appearances ; concerning which 
Mr. HuygeH$ may likewife be confuted in his Cof- 
maebearojf^ from p. 139 quite to the end, and in 
other Ilaces ; not to mention any more. 

Sect. LIIL ProtatJe Reafons for its beii^ Solid. 

The Foundation of thefe Opinions, that the 
leavens are a Sblid Bodv^ is principally. That 
the difiancie of the Stars trom each other, has re- 
jl^aQi'd in a atanner the fan^ without any Alce« 
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tjition for fo many Ages^ which feems more agree- 
able to the Nature of a folid Matter, in which 
they they are fuppofed to be placed, than in a 
Fluid. 

This Concluiion feems llkewife to be made 
with fome kind of Probabih*ty^ from the won- 
derful Obfervation related by Mr. Huygens in his 
Sjj^. Saturn, p. 8 and p, and which we don't know 
to have been taken Kotice of by any one before : 
His Words are as follows : " Aftronomers place 
^^ three Stars clofe to each other in the Sword of 
*^ Orion-, and when I viewM the middlcmoft 
** with a Telefcopc, in the Tear 1656, there ap- 
*^ peared in th^ Place of that one ( which is no 
*' new thing) twelve other Star^^ after the man-* 
*^ net as they are reprefented in Ttdf. XXIII^ 
*^ Fig. I. Among thefe, three that do almoll touch 
'^ each othet^ and four more befides, appeared 
^' twinkling as thro' a Fo^ ; fo that the Space 
'^ abo^t 'em feemed much orighter and l^hter 
** than the reft of the Heavens^ whitfi appearing 
** wholly blackifb^ by rcafon of the fair Weather^ 
*^ was feen a« through a certain Openitig and Se- 
** paration, thro* which one had a free View in- 
*^ to another Region that was more enlightened^ 
** I have often obferved the very fame thing witih 
^^ this, without any Alteration, and in thefamt 
*^ Place ; fo that it is likely that this Wonder^ 
** whatever it may be in it felf, has been ther<i 
'^ from all Times ; but I nev^r took Notice of 
^ any thing like it amotig the rcA of the iix'd Stars \ 
'^ for we do not find that the others, which were! 
" formerly accounted cloudy (Netuhfa) nor tbd 
** Milky-Way itfelf, have any Mift or Vapbur 
" about *em ; nor if we view them with a Tete- 
*' fcope, do they appeal? to be arty tbipgclfe tbaii 
^^ a CoUeftion of many fmall Stars. 

Vot-IIIi Ddda ^m 
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Now I leave it to the Judgment of an impartial 
Perfon, whether one has not more Rcafon, from* 
thefe Experiments, to believe that the ftarry 
Heavens do rather confift of a folid Matter than 
a Flood of Particles continually moving among 
each other ; fince the aforefaid enlighten'd Open- 
ing (hews itfelf always circumfcribed after the 
fame manner ; which in fluid Matters, that are 
fo fufceptible of Motion, can hardly be expefted. 

S E c T. LI V. The amazwg Greatnefs and Diftance of 

the Stars. 

Now to proceed : As this great vifible Fir- 
mament is immenfurable, on account of the al« 
moft inconceivable Extent of the^ Diftance there* 
of, fo likewife muft we look upon the Remote- 
nefs of the Stars, and the Magnitude of thofe 
Bodies, as things uncapable of being determined 
by Men : The Reafon is, becaufe the Diameter 
of the Earth is to that of a fixed Star, as the 
horizontal Parallax is to the apparent Diameter 
of the fame. Now it is plain by Experience, 
that the Earth, and even according to Copernicus, 
the Diameter of that whole Circuit which it 
makes about the Sun, muft be confider'd only as 
a Point,' with refpeft to the Diftance of the Stars,' 
and much too fmall to produce any Parallax. Be- 
fides, we likewife find, that the beft Telcfcopes 
that are made, can only reprefent the faid Stars as 
fo many Points of Needles, and without Breadth, 
infomuch that we can't difcover any Meafure of 
the apparent Diameters thereof by the Help of 
thofe Inftruments ; fo that from the Impoffibility 
of obferving the Parallax y and efpecially the ap- 
parent Diameter, we are entirely difabled from 
determining the Magnitude of thofe Stars. 

Now 
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Now whether, with the modem Aftronomcrs,^ 
we are to confider every one of thofe Scars, at 
leaft all thofe of the firft Magnitude, fuch as the 
Dog'Star^ and the like, as fo many Suns, both in 
Splendor and Bignefs, has not yet been proved 
by any one : This is certain, that they are im- 
meafurably remote from us, and that in fo un- 
conceivable a Diftance they derive a Native Light 
down to us j as alfo, that if the Sun were as far 
from us, it would not appear bigger than one gf 
thofe Stiars. 

If therefore, without infilling upon a real 
Proof, we fuppofe thofe Stars to be fo many Suns 
from the Strength of their Light, and from their 
great Diftance (in which we do but follow, if 
not ail, at leaft the greateft Aftronomers) we 
Ihall have an Idea of the heavenly Bodies that 
includes in it an amazing Greatnefs. 

According to this manner, the Conjedures of 
Mr. Huygens will not appear ill grounded, who, 
upon the Calculation laid down in his Cofmothe&' 
rosj p. i3<J, and 137. makes the Diftance of the 
fix'd Stars from the Earth 17,6(54 times greater 
than that of the Sun. So that if, according to 
what we have faid before, a Cannon Bullet will 
require 26 Years in paffing from hence to the Sun, 
with the fame Velocity wherewith it was dif- 
charged, it would require, in order to arrive at 
thefixM Stars, 2$ times 27,d<$4, that i$, 5pi,(5oo, 
or almoft Seven hundred thoufand Tears; and a 
Ship that can fail 50 Miles in a Day and ^ Nighty 
will require 30.430,400, Y?ars. And if we pro- 
ceed further upon this. fame Foundation, and 
fuppofe yrith thofe Gentlemen, that each Star 
has a Space about it proportipnable to that of 
the Sun, I leave every Man to judge, whether 
he be ablest without a great deal of Fains, tp 
form to himfelf a jufi Idea of this wonderful Ex^ 
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tent of the Univerfe, and whether he be not.in 
danger of Ipfing himfetf in the Contemplation of 
iR> unconceivable a Greatnefs of fo glorioios « 
Strufture, in which the Footfteps of the diWne 
Builder do fo manifeftly appear. I have chofc 
rather to make ufe of this Hypothefis of Mr* 
Hujgensy preferrable to ofihers^ becaufe notbing 
elfe is maintained by him, than that one of thofi^ 
;reat Stars are like the Sun ; 4nd that the S{4eiH 
lor and Light of the Sun^ when its Diameter is 
contra6led according to the aforefaid Proportion^ 
will be only equal to that of the Do^Stari btip 
whether this be true or no^ yet it is beyond «ll 
Doubt that the fixM Stars are very great, tfA 
that their Greatnefs and Diftaricc \s not to be 4e- 
terminedy fince the manner of inquiring- into it 
can hardly be carried farther, according to the 
Opinion o^ great Mathematicians : See Grtgerf 
Schol Proj^., S$. Lii^. 

S i C: T. LV. ConviBions from the fmgoiifg 6J- 

fervations. 

I HaVe oftentimes mofl ferionfly reflefted 
upon this Impoffibility of determining the Ma^ 
nitude and Diftance of the Stars as an Efieft of 
the adorable Wifdon^ of their Great CKator, who 
knowing, that if they were capable of being mea-» 
fured, bow great foeveif the Exeeiit thereofiBigbt 
be, yet from the Habitude and Cuftom o( men- 
tioning the fame, the Wonderfulnefs thetcdi would' 
be much diminiflied : He therefore thought it nt" 
ceiikry to make them immenfurable, and to putt 
them out 6f the Reach of all human EndeavoorSi 
^tid likewife, to the end that thofe v(Ai6 defjpiie 
him might be forced id fplght of aH fheir kicking 
againft it, to confefr a Power to whidb they 
could fct no BQUti^s ; and fjnce al| tbeir (^sra- 
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ing could never fathom it^ to live in a continual 
AltQiiilhment at it, as it happens moA com* 
monly in relation to things that pals our Under- 
flanding. 

SscT.LVI^aRd LVIL The Stars Numberl^s^aiui 

ComnEiimts jnm thence. 

At leaft the Divine Authority of the holy 
Scripttt^ is evident from hence, by \vt^ch3 even 
from the firft Ages of the World, the Magnitude 
of the Stars are determined to be abfblutdy infcru- 
table, and confequently fhe^ra even tnen where 
the Efi^rts of Men in following A^es fiiould find 
their ^ounds^ notwithflan4ing their utmoft £n^ 
deavours to the contrary. iThe Places upoa which 
we have our Eye on this Occafion, are the Words 
of 5F^> chap. ix. ver. 9^ lo. where having firfi faid 
of the fixed Stars in the 9th Verfe, which mdketh, 
)4rBurus'y Orion, and Pkiades, and the Chandlers of 
the South, he continues in the loth Verfe to fay, 
wikh doeth great thii^sP^ finding out, yea, and Won^ 
ders viithout number. From whence not only what 
has beei\ faid before, of the Infcrutability of the 
Surs Magnitude may be inferred, but likewife> 
in ordes to prove the infiniite Knowledge of tl^t 
Spirit, by wbofc^ Infpjr^^tion this Word is written^ 
more plainly againft all Unoelievers, we find it 
l|ke wife literally exprefifed, that thofe Stars are not 
to be numbered I which cpuld not have been irre- 
fragably proved before our Times againlt any one 
th4t would hav^ denied the &me. Befides the 
4kkQve-quoted Te^t, tbi^ Innumerability of the 
Stars has been likewiff adeft^d in fevcral other 
Places of Scripture : Thus Cod fays to Ahrdbam^ 
iq Qen. 3^ v. 5 L^ok »ftu tovMxd. Heawn, and uttthe 
Stars i if th^ hei ablt ta fnsmier them : and he faii 
nuf him, fo fiall thy Seed te. And the Almighty 

D d d 4 does 
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does frequenclj^ make ufe of the fame Comparifon 
to e^prefs the infinite Number of the Children of 
Jfrael, viz. Exod. xxxii. 13. Deut. i. 10. — x. 2a. 
— xxviii. (J2. Neh. ix 23. and feveral others ; be- 
fides that thefe thoufands of ffraelites are often- 
times compared likewife with the Sand x>f the 
Sea, as in Ifaiah x. 22. Hofea i. lOy &c. from 
^yhence it appears at the fame time^ that the 
Number of the Stars is not only inade as great^i 
but likewife as innumerable as the Sands of the 
Sea, in the faid Holy Scriptures. 

Now it is known to all Aftronomers^ that in 
order to pronounce fuch a great Number of Stars 
innumerable, or to compare the Number of /^^^ 
harns Children thereto, they could not be feen 
in the Heavens whilft they had no ufe of Tele^ 
fcopes. 

Hipparchus^ in his Catalogues of Stars, has tranf* 
mitted to Pofterity the Number of io2<J ; which, 
in our Age, has been incrcafed to 1888, by the 
great Aftronomer Hevelius ; among which are to 
be reckon -d p 50 that were known to the An- 
cients, do3 which he calls his, and 335 obferved 
by Dr. Halley. in the Southern Parts of the Hea- 
vens, of which Dr. Gregory treats more largely,^ 
Lib. I J SeEt. 29. but after that the Telefcopes had 
difcovjerM that the great broad white Streak ex- 
tending itfelf round the whole Heavens, and 
which, upon the Account of. its Whitenefs, they 
call the Milky Way J was formed of a Colleftion 
of numberlcfs little Stars, which Dr. Halley like- 
wife tcftifies of the Southern Magellanic Little 
Clouds; See Gregory, i/^.n. 6^ff. 22. After that, 
as it appears from the afore-cited Place of Mr. 
Huygeuiy fbr one Star that we fee with our na- 
ked Eyes, feveral others offer themfelves to the 
Telefcope j; fo that accprding to the Remarksof 

ehe- 
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CheruUtt d'Orleans, p. 270^ and 313, by the Help 
of the fame, only in the Conftellation of Orion^ 
more Scars, and according to the Obfervations 
of Rheita^ related by Zahn, Fund, i x i • p. 209. 
twice as many {hew themfelves, as are feen by 
the Eye only in the whole Heavens : I fay, fincc 
thefeTelefcopical Obfervations, Aftronomers have 
loft all Hopes of ever fixing the cxaft Number of 
the Stars, the rather, becaufe the more thofe Tele* 
(copes are improved, the greater Number of Stars 
are feen ; infomuch, that fome, tho' without Foun- 
dation, have maintained, that the Number of the 
Stars is infinite, as Mr. Huygens witnefles of Jor^ 
ianus Brunus in his Cofmotheorosy p. 1 3 8 ; but to 
fay nothing more than what is true, this is cer- 
tain, that the modern Obfervations made by the 
help of thefe Inftruments do fufficiently evince, 
that the Stars are not to be counted. See Whifim. 
PraleB. Aftron. p. 23. 

Now let an Infidel tell us how it is that Mofes 
and Joby if they had not been divinely infpired, 
could in their Times have pronounced the Stars 
to be innumerable, fince it was fo many Ages 
after, that this exceflive Multitude upon the di- 
fcovcry of Telefcopes, has been experimentally 
known to Mankind. 

Sect;LVIIL Whether the Stars differ inMa^nitude. 

Now if we inquire into the Opinions of the 
greateft Mathematicians concerning theDifference 
of Stars from one another, we find the moft able 
of *em ingenuoufly confeffing, that it is perfc&ly 
unknown to them, whether all the Stars are of 
equal bignefs; infomuch that it is doubtful whether 
fome of *em appear fmaller only upon the Account 
of their being farther <liftant from the Eye, or 
whether one Star is really bigger than anptiher. 

The 
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The Apoftle Paul does pofitively determine the 
Matter in cliefe Words^ i Cor. xv. 41. One Star, 
difftreth from another Star in Glory ; and if I nuy 
be allowed to add fomething by which thatSaying 
of the Apoftle feems to be verified in fome maa*^ 
ner ftom Nature^ I defire the Reader to confider 
with himfelf, whether it be not more crediUe^ 
that one Star is bigger than another, than that 
they fliould all be of the fame Bignefs, and at 
difierent Diftances ; iince we find by the Obfer* 
vations of the greateft Aftronon^ers, that it is 
certain enough that fome Stars have plainly at*, 
tcred their Magnitude, and become fmaller :. 
(See an Account thereof in Gregory ^ Ub. II. SeB.io*y 
for I cannot believe that any body will afcribc 
this only and entirely to their removing to a 
greater Diftance. Yet if fuch a thing could bap^ 
pen, he may be pleafed tQ pais this Refledion^ 
by, tho' othcrwife the diflferent Magnitude d[ 
the Planets feems in ibme manner to lead to fiich 
an Opinion. 

Sect. LIX. Alteratiom in the Fixed Sars. 

B £ I" o I. £ I proceed any farther, I cannot for* 
bear, upon occafion of what we have already 
mentioned, to fay fomething of what has been 
obferved in the Heavens, with tefpc& to the Stars 
about an Age ago, and which has aftonifhed all 
the Aftronomers. Mr. mifloH in his PrakH. 
jifiron. p. 47. names it a very grea$ and aflmfiing 
Wonder y that tnuft he tranfmhted or left to foBow^. 
ing Ages^ without our iefng able to give any Sohniem 
thereof. 

That which is meant here, are thofe Altera* 
tions among the fixed Stars, that are ftill unin« 
telligible to us, whereby we find that fotfte new 
ones appear, and <tf hers that have been fecfi, Af} 

difap- 
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di(appear ; and a third fort Ihew themfelvcs one 
time with more^ and another time with a leflec 
Lufire. Hiffarchus is faid to have obferved one ; ' 
bat in the Year 1572^ we know that a new one 
appeared in the Chair of Caffiopea; in i6qo, in 
the Breafi of the Swcm ; in 1^04^ in the ri^bt Heil 
of the Serfemarius ; and feveral others may be 
found in Gr^ory^ Lib, XL SeB. 30. as alfo in Mer- 
cam and ff^fion, that give us an Account of them 
and their Number. Some again^ that had been 
feen before^ are now invifible ; and Ibvelim hys, 
in his Prac$irfir, that they fought in vain for nve 
Scars, whofe Places however Tycbo Brah^hzd de« 
fcribed full an Age before : Cfonceming which^ 
the faid Grtgery gives us a fisirther Account in the 
A^* Liff. 1 59 1, p. 80. as alfo how a Star belongs* 
ihg to the Neck of the Whale has often difappear- 
ed, and fliewn itfelf again in the fame Place at 
different times ,- ^wAB.Lipf* 170^ p. 213. and 
how their Magnitude is remarkably changed in 
others, at leafl with refpeft to their Light. The 
Reader may likewife note what has been men* 
tion'd concerning Kirchius in the aforefaid Tranf- 
aBhffs^ teipficky 16B7. p. 547^ fince we cannot; 
ftaind htre to reckon up aS thofe Particulars. 

Sect. LX. Concerning the Planets. 

L fi T us now proceed to the Planets, or Wan- 
dering Stars, fo called, becauie they appear to us 
who Jive upon the Eardi A, (Tab. xXil. Fig. i, 
and 2.) to move fometimes quick, other-times 
(low ; now forwards, then backwards, and ano- 
ther while to fland flill for a time ; which, to 
thofe that have not inquired into their Courfes, 
looks like Wandering; t(io* thofe that do undet-' 
fland it, know, that with rrfpeft to the Sun they 
only proceed forwftr^^ but yet ^ccafion the fame 

Appcattf 
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Appearances^ for which the Aftronomers have 
accounted. 

All the Planets^ as we have faid before, do 
move about the Sun S : But two, which are there- 
fore ftiled the loweft, viz^. Mercury D, and Venus Q 
perform their Revolution in fuch a manner, that 
as they are feen firom the Earth, they appear al- 
ways on the fame fide with the Sun : Whereas the 
three other. Mars £, Jupiter F, Scuurn H, , are 
feen from the Earth A, fometimes on the fame 
fide, and fometimes on the oppofite fide of the . 
Sun, as you may obferve on the abovementipu'd , 
two Figures of this Table. 

Now in order to form a right Notion of thefe 
Planets, we muf): again endeavour to diveft our 
felves of thofe Prejudices which we have fuck'd 
in as it were with our Mother's Milk, and by 
which we are taught to imagine, that thefe great 
Bodies are about the fize of the Marbles we play'd 
with when we were Children, or fomewhat lefs, 
and that they are but a very fmall Diftance from: 
us ; and we are yet the more confirmed in the 
fame, by the Figures that Aftronomers are wont, 
to give us of thefe Planets, which at the beft.c^q 
reprefent to us the Proportion of their Diftances, 
but in a very fmall Compafs, and do rarely or 
never fliew us their Bodies in comparifon of their 
real Magnitudes, which lik^wife confiderably 
helps to hinder us firom forming a right Concep-». 
tion of their true Magnitudes. 

Sect. LXI. The Magnitude of the Planets. 

.That famous Aftronomer Mt. Huygens in 
order to improve our Notions concerning the Pla- 
nets, did at the latter end of his Life draw their 
Magnitudes in a particular Figure in proportion. 
to that of the Sun, which we have therefore trani^ 

ferr^d 
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fcrtM from, his Autm. Planet, to our Tab. XXIH. 
Pig. 1. whete the Earth A, and the Moon by ic 
at B, and fo the reft of the Planets are reprefcnt- 
ed in their proportionable Bigne&s with refpeft 
to the Sun G D K. According to his Obfervati*. 
ens we find the Diameter of the Sun to be^ 
no times greater than that of the Earth A. 

308 * ^^ — — than that of Mercury D. 

84 -*— — — — than that of Venus C 

x5(j — ^— — — than that of Mars £• 

5 i — than that of Jufiter F. 

jiT ' — than that oi Saturn sRing G I. 

and that of the Ring 2| times bigger than the 
Diameter of the Globe of Saturn H. 

From whence it follows, if thefe Planets are com- 
pared with the Earthy which is befl known to us^ 

I. That the Earth is not quite 3 times fo thick^ 
and confequently not quite 27 times as big as the 
Planet Mercury D. 

II. That J^»ttj C is about i}as thick^ andcon^ 
fequently as big as the Earth itfelf. 

III. That Mars £^ is fmaller than the £artb> 
fo that the Diameter of the latter will make xl of 
the former, and confequently contains 3I as much 
Matter as the Globe of Mars. » 

IV. That Jupiter F, has 20 times as great a 
Diameter, and 8000 times as large a Bulk as that 
of the Earth. 

It has likewife four Satellites or Moons about 
it, each of which does not feem lefTer than the 
whole Earth : See Huygens Cofm. p. loi. 

V. After thefe comes 5iit«r» H, which, (what 
no Body could ever have thought or fufpe&ed) 
is furrounded with a Ring G I, that is flat and 
very thin in proportion to its Magnitude : There 
is a Space between that Ring and the Body of 
the Planet, which it encompaflcs without any 
Contiguity like a Vault or Ceiling ; for which 

Reafon 
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Reafon this Dirpoficion of Samrn with its Ring^ 
being viewed from different Parts of the ^arth, 
is wont to reprefent a very different Figure. The 
Diameter of this Ring G I, is^ according to the 
foregoing Computation, about 30 times as large as 
the Diameter of the £arth ; and therefore if ic 
were a Globe, it would contain about 27,000 
times the quantity of this Globe of the Earth. 

The Diameter of Saturn itfclf is about 1 3 times 
as big as the Earth's, and confequently the Body 
of that Planet is 2197 times as large as the whole 
£iarth I befides which there are five Moons that 
tbt obfi^rred to circulate about the faid Planet 
and its Ring* 

S B c T. LXII. The Times of the Ptanets Revobitions 
and Difiancesfrom the Sun. 

Now the Times in which thefe Planets fmiih 
theit re^eftive Circulations about the Sun, have 
been obferved as follows : That of Mercury^ 'm 
tliree Months ; of Venus j in about 7 ^ Months 1 
of Marsy in alttioft two Years ; of jupiter in i a 
Tears ; and that of Saturuy in about }o Years^ all 
of 'em computed as neat as may be. , 

We fliall here pafs by the Satettites; they who 
d^fire to know the Time of their Revolutions a- 
bout Jupiter and Saturn, may coofult the Afiio^ 
ilOrticts. 

The Diftaticesof thsfe ftatietfii from the Sun* 
are likewife reckotled ih the following manner i 
Upon the Suppoiition that the DilUnce of the 
Eaifh from the Sun is 10, that of Mercury is 
liatdly 4, Venus 7, Ufars ly, Jupiter ji, and &i- 
«if^ 95' of the feme Parts: See Grepr) Jfiron^ 
tfi. I; Se0. 1 . So that the Diftance ot our Earth 
fiom the Sim being, according to C^ni and Wa«- 
/lhstt/,((br the more CoiiVbnient Calculation) loooo 

a Diameters 
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Diameters of the Earth ; Mercury will be 4000 ; 
Venus 'jooo; Mart 150005 Jupiter $1000 i and 
Siitum 9 $ 000 ; and proportionably fo much greater^ 
if with Mr. Hujgem we account the Diftahce of 
the Sun to be 12000^ or with Mr. la Hire 17000 
of the faid Diameters. We have here ufed the 
(maileft Numbers, becaufe we would proceed 
with the greater Certainty. 

S« c T. LXIIL The Vehcity oj Venus ^i Jupitet. ] 

Now lettbe Atheift confider^ tliat notwith* 
AUnding the contemptible Notions he hasof thefe 
Heavenly Bodies, whkfa he looks upon as no big- 
ger than they are reprefented in Tia^. XXIL Pig. 
I, and 2 ; «k1 in I'ai. XXIIL Fig. 2. yet Venus ^ 
the Evening and Morning Star, is a Globe not 
much fmaUer than that of the Earth ; atid, which 
is amazing, it moves about the Sun with a Swift^ 
tie(s, 145 times greater than than that of a Bul- 
let, fliot out of a Cannon. To give likewife atl 
Infiance of one of the remoteft Planets, let him 
contemplate that of Jufiter^ which \s a Globe 
8000 times as big as this of the Earth ; and let 
htm confider, Fir^^ how great a Diflance it muft 
be from him, when fo vaft a Body (ball appear 
asfmaU as one of our Childrens Marbles : And 
Seamdfyf what a Fbrce is ncfcci&ry to move fuch 
a prodigbus Globe along the Heavens, the Mo«« 
tion of which we find to be 54 times fwifter 
than a^ Cannbn-'BuUet's. 

S E c T. LXIV. 7^e Calculation of the Revolutions of 

the afarefaid JHanetu 

This may perhaps kcm i<Htiewhat whim(i-> 
cd and incredible too to ignoira&t Perfons; but' 
tfcofe who undeiffland -Afironottiy know that ^i>- 

thing 
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thing need be adv;inced by Conjedure or Guef-^ 
fing^ when one compares the Magnitude and De- 
fiance of the Planecs wich that of the Sun ; but 
that the fame may be deduced by certain Confe- 
quences from the Obfervations that have been 
made concerning them, as every Mathematiciaa 
knows, and as literally appears in the Syfl. So* 
turn. p. 77 and 8i, of Mr. Huygens ; fo that upon 
the whole Matter, it depends only on the Great* 
nefs and Diftance of the Earth with refpeft to the 
Sun, not to know the Proportion only, but the 
true Meafure thereof, of which Aftronomers are 
in a manner fo much Mailers, that they can be 
fure that neither the Planets themfelves nor their 
Diftances are fuppofed too great. 

If it be then known that there is no Miftake 
of any Importance made herein, the fwiftnefs o£ 
their Motion may be eafily computed from the 
time of their Revolution : As for Inftance, a Can- 
non-Bullet runs, according to the Experiments o£ 
Merfennusy (quoted by Huygens in his Cofmotheoros^ 
p. 125) 100 French loifes of fix Foot each, in the 
(pace of a Second ,* and according to the moft ac-* 
curate Meafuring of the French^ the Diameter of 
the Earth amounts to 5.3:38,5^4 of the faid Toifet^ 
or Fathoms. 

Accordingly then a Cannon-Bullet would rua 
the length of the Earth's Diameter in about 
55,385 Seconds, that is, full 18 Hours; from 
whence it follows, that it would run in one Tear^ 
confiding of 355 Days, 485 of the like Diame- 
ters, and 40 thereof in a Month of 30 Days. 

Now it appears above, that (Xab. XXII. Fig* 
I and 2.) the length between the Sun aud Earth, 
or the Line A S, being fuppofed to be 10,000 
Diameters (which is \tk than what is allowed 
by Meff. Huygens and la Hire) . the Diftance of Ve^ 
nus from the Sun y or the Line S C, will amount 

to 
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to 7000 of the faid Diattetert ; and it now we 
take the Revolution C I R for a Circle^ of which 
C S is the half Diameter, the whole one G R 
will be 14000 of the Earth's Diameters i and fup- 
pofing the Ratio of the wiiole Diameter to the 
Circumference of a Circle^ according to what is 
known> as 1 1 3 to 3 ^^ ; the Circamference C I R 
of this Diameter CR^ which Venus fmiihes in 7J} 
Months, will be 43,981 Diameters of the Earth. 
But it is found before^ That a Bullet runs 300 
of the like Diameter^ iil ^^ Months, or in the 
TiiM of V4if9Us'% Revokitioa^ Thus it appears^ 
chat the Velocity o( Vinusi With tei^e& to that 
of a Cannon-Bullet is, as 43,982 to 300, or thae 
Veims mov^s 1^6 times fafter than the £ud Bullet. 
After the like maonef ^ and with tery little 
Trouble too, we may conipute^ that (lace jufh 
ter^s Diftance fiom the San, or the Seraidiametet 
of its Way (fiippofing it likewife ix> bt exa&ly 
circular) amounts to $iidoo Diameters of the 
£arth, and that thd Time of its Revdutim is 
12 Tears; it moves ab^ui: $$ times, at leaft a 
good deal above ^4, (after than a Cannon-Bullet^ 
that ftall run in one iTeat 4S5 of the like Diame-' 
ters, as has been fli€Wti above. We jRippofe here 
the Courfes of the Plsinets ta be linirorm^ tho'' 
Afironomers find that they move one Awhile fafter^ 
and another flower ; but fbrafmudi as they per- 
form their RevcAutiotis^fo about the faid tlme^ this 
Calculation is certaim ^Oiigh^ 

Sect. LXV* The Stiiftnefs rftmerf Jupiter s 

Moons* 

Ii^ we nour fuppoft with Mr. i^iffml^ ^ee thd 

Moons is diftant m)m k ti Diattieteis ot that 

itlanet, 4nd that its Revohitioa isporfoiMedid 

'Vou lit |Sce one 
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one Day, eighteen Hours> twenty eight Minutes^' 
and thirty fix Seconds ; the whole Diameter of 
the faid Revolution, will be 5I, and the Circum- 
ference, fuppofing it to be exa&ly circular, will 
be 17m Diameters of Jupiter. 

Now one Diameter of Jupiter is equal to 20 
Diameters of the Earth 1 the Revolution there- 
fore of this neareft Moon is i$6 of the faid Di- 
ameters ; and according to the fuppofed Time of 
the Revolution, this runs in one Day in its Way 
about Jupiter yio I Diameters of the Earth; and 
Jupiter 9 according to its before-fuppofed Diftance 
and Time of its Revolution, runs 73 Diameters 
in its Ojrbit about the Sun in the faid Space' of a 
Day ; fo that, this Moon runs in its Orbit about 
twice or thrice as faft,as Jupiter itfelf, and confe* 
quently a grejlt deal above 100 times f after than 
a CannonrBullet, tho'.it be as big as the Earth 
itfelf :, See Ai^^e»/s Cofmotheoros^ p. loi. 

• • • • I • ' . • • ■ 

Sect. LX VI. T'he amaxAng Force that is requijhi tp 

move Jupiter. : 

N o w if one would forni an Idea of thea- 
ma^ing rGreatnefs of that Power by which the 
faid Planet is, i^oved, it having been proved be- 
fore, that the Diameter of 3^i^]»i>^r. is 20 times 
greater than that of the Earth, it follows thatthe 
formel^ Planet is 8060 ^mes^bigger than the latter., 

Now thofe who underftaBdMechanicksi^now^ 
that by multiplying the Mafsof two Bodies, each 
df *er^ by its pwn Velocity, the Proportion of 
the Powers that move them, may be learned from 
thence : Suppofing then that the Earth's Magni- 
tude to be as an Uhit,:and^ the Velocity of the 
Cannof^Bullet ; to be : likcwifc as an Unit, the 
Force that muft move the Earth with ;the dCuiic 
SwiftAe(kas^;<^annonffiuUet iSmpvedi muftalfa 
i ^ :: ':[ U' .-^ be 
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be as an Unit^ becaiife an Unit multiplied by it 
felf, produces only an Unit. 

And in this Comparifon the Globe oF Jupiter 
muft be fuppofed as 8ooo^ and its Velocity as 54; 
becaufe it moves in its Orbit ^4 tixHes fwil^et than 
a Bullet ; which being multiplied With the dcher; 
gives 431,000 fot the Force that ttioves Jupiter. 

So that it is irrefragably ptoVed hereby, that 
the Force which inoves Jupiter, and confequent- 
ly the Strength of the Planet itfelf, is at leaft 
432,000 times as great as that which is capable 
of c^iufing the Earth to move virith the fame Ve- 
tdcity as a Bullet iis difcharged from a Cannon. . 

We fuppbfe herfe the Denfity of the P^tts of 
^hich the Earth and Jupiter are fcbmpofed to be 
equal i tho^ fome reckon that of the Earth to be 
gte^ter than Jupiter s ; yet this difference will not 
hinder the faid Kumber from ire&kihing a greac 
inany; Thoufand Tinies more * but this is hot the 

Place to make fd nice an Enquiry in. 

J- ■ . •<•■•■■ 

S E c Ti LXVII. ConviEltons jroin the tVhok. 

'N'o w they thit hitherto doubt wtiether thete 
fee a mighty Creator and Direftbt df thiS tJni- 
verfe, Ibt then! fit Aoi^ti by themfelves, and feri- 
oufly cdn(!der, Pirjl^ How thcfe Planetary (Slobesj; 
lb anlasiing in their Magnitudes^ are whirlM a- 
bout the. Sun with jTo dreadfiil a Velbcity, fo far 
rurpaffiiig the almoft tuicdnt&ivable Motibti 6f 4 
Cannbn-Buildt, ' . . 

ISecoftdty, Btdw other Ran^tS, 6r M&Jns, eacH 
6f whifch will hardly yifeld in Magnitude fd the 
lEajrth, are carried with a yet greater Swifthcfl 
about thfe afoirefaid Plahets/^ ■ 

thirily. That ndther ch6 USiio^ 6f ^lipHit M 
his Orbit> nor ot th« ifeft df ihe Planets,, tiij be 
J^efFdftftcd but by %,Fdtcti fd Many thdnfind 
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times greater than that mighty Strength by which 
a Globe as large as the whole Earth is driven 
with the fame Velocity as a Bullet ihot out of a 
Cannon. 

And if this lafl Force, whereby the Earth can 
be fo fwiftly moved, furpaffes all human Conce- 
ption, what (hall we fay of that which moves 
the Planet Jufiter in the Heavens ? 

Sect. LX VIIL Tl)e Evajms (fAtheifis, and their 

Pretences. 

I K N o w very well, that in order to elude 
the Proof of an All-ruling God, which is fo terri- 
ble to Atheifts, thofe miferable Wretches arc 
wont to conceive the Motions of thefe vaft hea- 
venly Globes^ as they were fo many round little 
Balls, floating and circulating in a Veffel of Wa- 
ter, which happens when the Water Is put into 
a Circular Motion ,• and they are not a litUe con- 
firmed in fuch Fancies, by the Figures with which 
Aftronomers are ufed to reprefent the Strufturc 
of the World, as may be fcen in Tab. XXII. Fig. 
I, and 2, where we liiidthe Re^oludons of the 
Planets reprefented like the fprementiooed Balls 
in Water, upo^ one aed the fame Plane ,- ififo- 
much that there doe^ not feem to be 'waiting 
any other Diredion for thdr Motions^ than only 
conceivinjg a circular Motion of the Matter in 
which theyfwim, and therather^ becaufe ff one 
moves the Water in a round Veffel fwiftly abxuit 
with a Stick, we may often obferve fomc of the 
little Particles thereof whirling about thejr Qwn 
Axes, and at the famie.time carried about the 
conimon Cisinter ; fronv, whence they infer. That 
the Moons ^Ifoef Saturn and Jupiter may he Uke* 
wife carried about their rei^e&ive Planets^ as hero 
at F and H» witboot ai^ particular IXre^on. 

And 
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And thus thcfc deplorable Difputers arc ufed to 
contemplate, and to account for the Wonders pro- 
duced in the Heavens, without confidering them 
otherwife than as very different Figures and Re- 
femblances i and to make ther Opinions pafs with 
greater Appearance of Truth, they ufe thofe (hal- 
low Maxims of fome Philofophers, That the moft 
fimple Hypothefis or Notions that People form of 
things, are always the trueft, which being cafily 
agreed to by the Ignorant, and thofe who endea- 
vour to evade the Labour of a juft Inquiry, fa- 
tisfiesfthem the better^ and procures them the more 
Difciples. 

But in cafe things happened after fuch a manner, 
yet from the Motion of this Matter that runs 
round, (if there be any fuch Matter) an over-nil^ 
ing Power of the great Direftor may be clearly 
enough demonftrated ,• fince Experience teaches 
(as (hall be more fully proved by and by) that all 
fimple Motions are performed in Right Lines, 
and that Bodies can by no means defcribe Circu- 
lar ones without fome particular Diredion. 

Sbct. LXIX. Thofe Evajiens anfwe/d; Firftj^^ 
By the Orbs in which the Planets move. 

But now when we turn away from this fifii- 
tious Heaven, which has no other Foundation but 
in the Fancy of thofe who only make ufe of it, 
that they may more conveniently (or according to, 
them, more firaply) form an Hypothefis for the 
Appearances that are moft obvious to them ; and 
if we further apply our Contemplation5, without 
any Prejudices, to thofe Things which the true 
Inquirers have difcover'd by their Obfcrvations, 
about the Motions, of the Pianets, it may be con- 
cluded, and not obfcurely, by every one, that 
the former Evafions are groundlefs : For, Firfiy 

E e e 3 all 
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^\\ thefe girea^ Qlobes are far from being moved 
in onp an4 the fame Plane, as they are rcprefent-; 
ed in 7^^. XXU. Ftg. i. and tho' this be the u- 
Aial pigufc by which Aftronqmers repr^fent the 
^yft^m pf the World ; we ^re to fuppofe the 
Planes of the Orbit of t^ie f(;veral Planets to cut 
|;hro' each other, like two Hoops placed oblique- 
ly in each othe^. For Inflance, let the Plane of 
the Paper upon which is drawn the third Fi- 
gure in X^' XXII. be the Plan? ;n which the 
Stan revolves abput the Earth (or the Earth about 
the Sun, for we dp not difputethat Matter here) 
;=nd let the Oval Figure JE A FB, be in this famq 
Plane ; then l$t us farther fuppofe the fecond O- 
val A C B I> to be fo placed, that the Part A C R 
be above, and the other Part A D B under the 
Plane pf the firft Oval ; fo that thefe two Planes^j 
Ukcthc two abovcfaid Hoops, have nothing com- 
mon to each other, but one only Right Line A S B. 
if then we take this laft ACB D, for the Way 
of any Planet, we fhall perceive how it differs 
from the Plane of the Eclipticky that is, fro;u the 
Sun's or Earth's Way, and makes an Obliquity 
with the fame, fo that there remains, betweea 
^oth the Planes, a Width, or Breadth, on the 
9ne Side, as C Fj^ and on the other of D E. 

Sect. LXIX. 7be Properties thereof. 

N o w tQ form a fuller and truer Notion of the 
Planets Orbits, we muft l^y down fome Conclu-. 
iions which are known and ^.greed tp by all A- 
ftronomers, namely. That, 

Firfiy The Way pr Orbit of wch Planet is in a 
particular Plane, and peculiar to itfelf, fo that 
at one Time it is at C above, and another Time 
%^ tf, un^er the Pl^ne A E F B.'of the EcliPtick. ^ 

^tcondhfy 
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Secondly y That even the Moons of Saturn and 
Jupiter don^t move in tlic fame Plane in the vrhich 
cither the Orbit of their Planet, or the Ecliptkk 
lies ,' but that they decline from both, and acr 
cording to the moft accurate Obfervation, com- 
pleat their Courfe in a particular Plane. See 
Whtftons PraleEi. Aflron. p. 201. where he reck- 
ons up their Appearances. 

Thirdly^ That each of thcfe particular Planes, 
in which the Planets move, do never interfeft the 
Plane of the Sun's Way in the fame, but all in 
diflferent Lines : So that, for Inftance, if Mars 
does it in the Line A B, Jupiter will do it in the 
Line R T, &c. See Whifions PraleSi. Aftron. p.ipi. 

Fourthfyy That even the Oblicjuities or Angles 
which the Planes of the Planets Orbits make 
with the Ecliptick, do not agree in any two, fo 
as to be the fame, but are different in all of them : 
They who defire to know the Occafion and Mear 
fure of thefe feveral Interfedions and Obliquities 
of the Planes (called by the Aftronomers the /«- 
clinationsj Latitudes of Planets^ and L/w^f 0/ Nodes) 
fuch as A B, T R, and C F, ED, may meet with 
*em in the Automaton, of Mr. Huygens^ p. 447. and 
clfe where. 

Fifthly and Lafilyy We are to know. That all 
thefe interfefting Lines AB, T R, &c, the' they 
all of 'em differ, yet each of 'em pafs through 
the Sun S ; fo that that Luminary fhines upon 
the InterfeSions of all the Planes of the Planets. 
Ways. 

Sect. LXXL ConmBions from thence., 

I T is needlefs now to obferve, how much this 
differs from Globes or Balls floating in Water on 
the fame Plane or Superficies. And I leave the 
moft obftinate Atheift himfclf to judge, whether 

E e e 4 it 



833 Th^ Religious Phihfopber. 

It bp by mecr Chance, or ignorant I-aws of Na- 
ture, and without any direaivc Power, that (ugh 
yaft Globes (fome oi which are likewife atcend- 
(ed with their particular Satellites) fhould each of 
them move abou; the Sun in a different Plane i 
^nd that every one fhould have continued his 
Courfe for fo many Thoufand Tears, withouic 
ever failing, and unvariably preferv'd the fame 
Obliquity, thp' the Swiftnefs of their Motion is 
fuch as far to furpafs that of a Cant\on-Bullet. 

And in order to \>c convinced of the contrary, let 
an Athei(l fancy to himfelf a Machine, reprefentin^ 
to his View in little, the Motions of fo many 
Globes about another Globe, each of them in an 
pblique Courfe one to the other, and every one of 
them moving with the fame Velocity as a Man 
Cjin throw a Stone, and at the fame Time let him 
not know how tbefe Globes ^re moved or pro* 
je&ed. Now, if be difcpvered, or was told that 
every one of thefe Globes bad continued in fuch 
a Motion but a few Years, without any Confu- 
(ion, and did continue fo daily, would he not 
think fixch a Machine to be the Workmanfiiip of 
the grcateft Artift in the World ? How dares he 
then fay otherwife of fuch an unceivably glo- 
rious Machine as thia ftarry Hea\ren ? 

^ECT. LXXII. The Atheifis Evafions Anfwerdi 
Secondly, By th§ Planets continual Approach to 
the Sun. v 

N o w if what has been already faid, concern- 
ing the wife and wonderful Direftion of the Pla- 
nets Motion, be not fufficient to convince the 
fliOfl: obdurate Atheift^ a gracious God has 
Toachlafcd yet farther to reprefent and manifeft 
to tbe Si}?ht of every one, fomething in the 

fSoucf^ of . theiie b?atenly Bodies that fcems to 

•'■,'■ • . I ^ i ' ■ • • • ^- 

put 
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pat beyond ail Difpuce the Greatnefs of thac 
Power which rules and dire&s them, and to rc-> 
duce the Matter to an entire Degree of Certain** 
ty. In order to prove this^ we affirm, and no 
body can deny it, that it is experimentally true. 
That all Bodies when put into Motion^ do go 
on in a Right Line, unlefs fome other Caufe 01^ 
Power obliges them to recede from it ; and it is 
known, that a Stone A moved circularly in at 
Sling about a Point S (Tat. XXII. fig. 4.) in the 
Circle A fl D £, with fuch a Swiftnefs, that it 
cannot be brought down by the Force of its Gra- 
vity when it is at A, will not continue to move 
in the fame Circle towards H, as foon as the faid 
Sling is loofe, and the Stone left to itfelf, but 
purfue its way according to the Right Line A F, 
which touches the Circle at A ; and this happens 
not only in a Circle, but in all other Curve Lines, 
as Experience teacheth us. 

Now let the beft Philofopher tell us, how it 
comes to pafs, that fuch great Bodies as tbefe 
Planets are, moving about the Sun with a Swift- 
nefs fo much greater than that of a Cannon-6ul« 
let, and with fo prodigious a Force as has been 
fihewn above, do not likewife obey this Law, and 
run always in a ftrait Line, but defcribe inceflantly 
a Curve Line, and always return to the Point 
from whence they began ; and how thefe moved 
Bodies are compelled every Minute to depart 
from their Right Line, and defcribe by their 
Courfe, the Orbit which they do. 

For that the Planet A (Tah. XXII. Ffg. 5.) be- 
ing moved about the Sun in the Curve Line AEDZ, 
when it is at A endeavours to go to F, along the 
Tangent A P, and when at G tends to I, along 
another Tangent G Q, is difputed by no body. 
Tell us then the Reafon why fuch a great afxl 
fwift Globe, certainly tending from A to F, and 

from 
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from G to I> is continually protruded or attrafb^ 
ed to the Sun^ or at leaft is brought nearer to it ; 
fo that AF and GI, being the Lengths which 
the faid Planet is to run at each Place in the 
following Minute^ in the Tangent Lines AP and 
G Q^, it is forced to forfake them, and, in the 
very fame Inftant, to approach fo much nearer to 
the Sun, as the Lines F G and I H are in Length ; 
without which it would not be poffible that this 
Planet could continue in its Curve Way A £ D C 
about the Sun ? 

This is not to be anfwer'd by the Hypothefis 
which fome Philofophers have hitherto main* 
tain'd. That the Sun has a Vortex of a fubtile 
Matter about it, which running round, drags the 
Bodies of thefe Planets along its Stream ; foraf-- 
much as the Gravity thereof remains the fame ; 
therefore they are bound to (hew why that Mat- 
ter itfelf defcribes a Curve Line, and does not, like 
other Things, move direftly, according to Tan- 
gents ; fo that here like wife we muft have recourfc 
to a Power that governs the Motion of this Mat-r 
ter: But the famous Mathematician Sir Ifaac 
Newtofty and others, have (hewn, that we feek 
in vain the Properties of this Circular Motion in 
the Matter of the Vortices. 

Sect. LXXIII. Thirdly, By the Courfe of the Planets 

in an Ellipfis. 

B u T to cut off all Cavilling about this Dif- 
ference, it may be fufficiently proved from the 
Property of the Curve Line, according to which 
each of thefe Planets are moved, that there muft 
be an inceflantly direSing Power that regulates 
their Courfes, and that they cannot alone be car- 
ried forwards by any circularly moving Matter. 

For 
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For the continual Experience of all Aftrono- 
mers that h^ve fucceeded the Great Keplety and 
Obfervations ifo frequently repeated, have put it 
Sufficiently out of all doubt, that the Planets are 
not moved in exad Circular Figures ; in which 
Cafe it might be fuppofed, with (ome Appearance 
pf Truth, that there is fuch a whirling Matter ; 
but they are Cui^ve Lines of quite another Pro- 
perty than Circles, and appear by manifold Ob- 
lervatiojis to be I^Dipfes, or oval Figures, as you 
fpe in Tab. XXIL Fig. $. A E D Z. 

In thefe EBipfes, as is well known to the Ma^ 
theqiaticians., there are two Points K and S, each 
of which th^y call a Focusy or Point of Burnings 
from whence the fame may be defcribed by ^ 
String KES, faften'd at K and S, and by aNail 
at E, which being direfted by the String, de- 
fcribes the Circumference EDZ A, as is known 
to Carpenters, Joiners, and other Mechanicks. 

In one of thefe Foci is placM the Sun S, about 
which th^ Planet is continually moving ; A is the 
remotcft, and D the ncareft Point of the Orbit 
in refpeft of the Sun ; for which Reafonlikewifc, 
A |the fartheft, and D the neareft Point to the 
Sun, are termed by Aftronomers, the Aphelium 
and Perihehum. 

Sect. LXXIV. Fourthly, Becaufe their remotefi 
Points extend to different Parts of the Heavens* 

And that no body may imagine neither, that 
any ignorant Laws of Nature have any Place 
here in a Stream of Vortices y or whirling Matter ; 
the adorable Creator, who alone will be acknow- 
ledged and glorified herein, has Ihewn, with ir- 
refragable Proofs, his abfolute Empire over thefe 
great Bodies, and likewife his wonderful Power 
io thofe vaft an4 remote Spaces ,• foi; which Pur- 

pofe 
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poTc he has not thought fit that the Elliptical 
Orbits of the Planets^ as A £ D Z^ and L R^ 
MT, (which very much differ in Magnitude 
and Diftance from the Sun) ihould have their A- 
fhtlia A and L extended from the Sun S towards 
one and the fame Place of the Heavens^ as B ; 
which would have appeared more convenient to 
our Conceptions, and might have been ufed as a 
Principle to difcover, after this manner, a gene- 
ral Law of Nature, whereby we could have ac- 
counted for thefe Motions and Difpofitions in the 
Heavens, 

But on the contrary, to the End that every 
one who contemplates thefe great Works, might 
be certain, that it is only the irrefiftible Will of a 
fupream Diredor of all things that has place in 
this Matt^, he has fo ordered the Orbits of the 
Planets A and Y, namely, A E D Z and Y V N W, 
for fo many Ages, that the one feems to be en- 
tirely independant of the other ; placing not 
only each of them in a different Plane oblique- 
ly upon the other, as we have (hewn above, 
but likewife caufing all the Lines proceeding 
from the Sun S, thro* the Aphelia or remoteft 
Points A and Y, to tend to different Parts of 
the Heavens, as B and C, altho' the faid Sun S, 
with refpeft to which only he has made them, 
does fufEciently appear in common to one Focus 
all thefe Ellipfes : The Truth of this may be feen 
in all the Books ot the Aftronomers, and parti- 
cularly the Places of the Aphelia of each in the 
Automaton oi Mr. Huygens^ P* 44i* 

Sect. LXX V. ConviSiions jrom thence. 

Now after having well conceived all this, 
thofc who think it concerns them to learn God 
from his wonderful Works, will be pleafed to ufe 

their 
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their Enckavours^ fitf):, by what has be^n faid, 
to g^in a true Notion o£ the Planetaty Heavens 
familiar to them, and comparing one thing with 
another, to confider whether a Man argues with- 
out Foundation, who mainuins, that the Power 
and Wifdom of the Great Creator (bines out 
more brightly here than the Skill and Contrivance 
of the Workman in the moft curious Clock, ot 
any other Machine whatfoever. 

For, Firfiy confidering the almoft unconceiv- 
able Magnitude of thefe watuierii^ Globes, and 
their Dittances irom the Suo, which may only 
and. eafily be determined by the Diameters of the 
Earth. And, Secondly^ feeing that Samrn^ tfao' it 
b^ dijftaat from the Sun at leaft iqo,qoo of tbo 
(aid Diam^eters, according to dae lateft Obferva^ 
tsons, between every two foUowiog Points of itt 
Orbit, h alw^y^ attra&ed towards die Sun^ not- 
withftandin^ there is not the leaA Band or Con-^ 
nexion between the one Body and the othen 
thirdly^ Finding that thefe Approaches to the Sun 
hav^ place in all tt^e Planets, tho^ there is like- 
wife no Union betw^n any of them. Fourthly^ 
Knowing, that each of ^em per%4to/$^ its CourGi 
in a particular Plane. Fifthfy^^ That fibfy deicribe 
t)0 Circles which we fee generated in natur^ 
Mbtic^9 after different manners, buc to fhew 
that a particular JDirc^ion obtains toe, they 
move in EOifJis^ or oval Figures^ evtery where 
preferving their Geometrical Propi^vties. Sixthfy^ 
Th^ thefe oval Figures ajre each ofr'em extended 
lengthwise to a different Place in tiie iftarry Hea^ 
vens. Sevsnthfy^ T^at their Motions have con^ 
tinned for many Ages in thisOrdet, wit^sout Mff 
Confulipn among each other. ^ And, Finally^ linoe 
no body who underft^ds it righr^ 'can,: without 
Amaaenuent, obferve^ That thefe Globes of fudh 
an amazing Magnici^ (chat J^nfmr is at leaft 

8000 
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8000 times bigger than the Earth ; and the reft^ 
excepting Mercury and Mars^ which are fomewhat 
fmaller) are either as big or bigger than the Earth 
itfelf, and yet all of 'em move about the Surt 
with fo prodigious a Swiftnefs^ as far exceed!! 
that of a Cannon-Bullet. 

Sect. LXXVI. The MoHon df the Planets ahout the 

Sun. 

Now il? we teflefl: upon the Experiments 
which, befides the foregoing, have been made by 
the modern Aftronomers, and would be too te^ 
dious to be related here, new Wonders will bc^ 
cur to us at every Turn, and always adminifter 
firefh Occafion of acknowledging a tremendous 
Power, and a Dlreftion continually exerting itfelf. 

To, fay nothing therefore of the Comets imd 
their Courfes from and to fo many different PUcd 
of this immenfurable Space, fince neither their 
Caufes^ nor the Ends for which they have been 
made, do yet fully appear to us : Let us onct 
again bring before our. Imagination thofe gteat 
Celeftial Globes, the Planets j and condder, that 
in that incorftprehen(ible JVfotidn with which they 
circulate about the Sun in their Orbits, they like? 
wife revolve 'or turn lipon their own Axes ftbni 
Weft to Eaft^ at leaft it has been vifibly obfertredf 
already in Jupiter, Mart, and Fenus^ and CWi 
in the Sun itfelf, 

.-Thus, we 'find (to fay nothing df the Eattlr; 
fince all Aftronomers do not agree therein) that 
that dreadful Globe of Fire, the Sun, nirhi 
round upon its own Axis in 25 Days ; yemii 
in 23 ; Mars in 24} ,• and the great Globe d 
Jupiter m lb Hours. Sec Gregory* s Afiron. p. 3^ 
As. for the »refti we have nbt yet been able td 
difcover any tMftg. certain about them. ' -^ 

<■ An4 
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And in order to convince every one of the 
iDrcadfulncfs of the Powers which exert them- 
felves in this Matter, we need only inveftigate 
(he Swiftnefs wherewith thefe great Globes are 
carried about their refpedive Axes after the fol- 
lowing fimple manner. 

. For fuppofing the Earth's Diameter to be 
*.558,JP4 French Toifes or Fathoms long, the Cir- 
cumference thereof will contain 23.5413600 of 
the fame, fince the Diameter of a Circle Is to 
its Circumference, As 7 To 22, or yet nearer, 
Asuj To 355. 

I^ow each Point that is upon the Surface of 
jthe Earth at the Equator would run fo many F^ 
thoms in:24 Hours, and confequei^ly 237^ in one 
Second of an Hour. 

But a Cannon-Bullet (as has been fhewn above) 
runs 100 of the like Fathoms in a Second. 

Coofequently every Point upon the Equator of 
the Eatth revolves with much more than twice 
the Swiftnefs of a Cinndn- Bullet. 

If then, according to this Proportion, the Ve- 
locity in the Revolutions of the other Planets be 
meafured, and if it be fuppofed (to fpeak within 
compafs) that the Diameter, and for. the fame 
Reafon the Circumference of the Sun, is but 
100 times bigger than that of the Earth, we Ihall 
find, that (ince it employs 25 Days in one Revo- 
lution about its own Axis, it turns four times as 
fwift as the Earth, and each Point in its Equator 
confequently is m(y^e4 8.or 9 times as faft as a 

Cannon-Bullet. , :vV . / ' 

So likewife ^^a^i^ery which is 20 times as big 

as the Earth, and ;fgY<)lyes in the fpace of ten 
Hours, would carry every Point in its Equator 
20 times as faft about its Axis as thofe of the 
Earth ; fuppofing that this Planet (hould likewife 
rcquqrejf 24: Hours for that Purpofe ; but as it per- 
forms 
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forms the fame in 10 Hours, its Velocity will be 
yet 3| times greater, or Jupiter will revolve 48 
times Twifter than the Earth, and each of the a- 
foreTaid Points move above 100 times fafter than 
a Cannon-BuUec. 

Sect. LXXVII. The Velocity e/Satimi, and (if hit 
RJH- 

Let us moKovcc caft our Eyes upon 'Tat. 
XXIII. F^. 1. or the Re[vefentatic»i of SMtim A, 
and its Ring G I, and confider, that this GloM 
H is about looo times bigger than the Earth, and 
char the Ring G I is iull 4 times as broad as tbt 
Giobe of the Eardi is thick, and that the Space 
likewife between the faid Ring and the Body of 
tfau Planet, is not lefs in its Breadth. A^un, 
that this Ring is thin and flat, and no way adr 
lieres to Samru, but is quite loofe round :U>ou|;. 
as has been hioted above ; yet that this Ring m- 
ver fbrfakes nor ftays behind £iM>-n in its Moriocij 
but always accompanies it with equal Velocity, 
and has done fo tor many thbufand Tears, 00^ 
withftaadif^ ^c chat Globe moves abcnit 30 
times as faft 4s a Cannoo-BoNet, as may be ea% 
computed after the aboremention'd manner. 




CONTEM- 
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CONTEMPLATION XXV. 

0/ the Unfpeakable Number^ and Unconceiv- 
able Smallnefs of the Particles of which the 
U N IV E RS E confijls. 

S B c T. L Tranfithnto the Smallnefs of Parts. 

IF now, after having Contemplated the vifible 
World in fome of its Parts, we turn our 
Thoughts farther, to thofe fo wonderfully fmall 
and numerous Particles of which it coniifts; and 
then confider the Laws which they continually 
obey, tho' ignorant of the whole, and even of 
themfelves too ; and which Laws the Great Cre- 
ator has been pleafed to render fubfervient to 
the Execution of his marvellous Purpofes ; that 
Man muft be quite blind and inexcufable, who 
cannot difcover therein, the Power, Wifdom and 
Goodnefs of an adorable Ruler of the Univerfe. 

The Reader muft not expeft to meet here with 
an exad Defcription of the Figures thereof, for* 
afmuch as without ever being thoroughly fathom- 
ed or comprehended,they will always fumifh new 
Matter of Inquiry to learned Men, as long as this 
Univerfe (ball be preferved in its prefent State 
and Condition. We fliall therefore only confider 
fome Matters and Bodies with refped to their 
Smallnefs, not perhaps fo thoroughly as the ac- 
curate Truth of the Thing may require, but on- 
ly fo far as Experience may lead us therein. 

V01.IIL . Fff SacT. 
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Sect. II. AB Bodies confifi of fmall Parts. 

Now that all vifible Bodies do confift of ant 
unconceivable Number of fuch little Parts, is al« 
ready admitted by all Philofophers, and demon* 
flrated too by fo many Experiments and Proofs.^ 
that no Body who has taken the lead Trouble ot 
examining the Nature of Creatures^ cin enter- 
tain ^y kiod of Doubt thereof. Concerning 
which, Rohault's Phyfics, Bayles Subtil Effitivia, 
Keilh JiitroduSiion, and other Books may be coq-> 
fulted 

Sect. III. Our Conceptions mufi le ReEJifad* 

B u T as our Imagination is uncapable to repre' 
fent to u^ the amazing Mag^tudes of the Hea« 
venly Bodies^ fo Ukewife we ftnd it as little aUe 
to giv4; uj^ >uft Ideas of the SmaUnefsof the Pactt 
whereof all vifible Things are compefini ; fbc 
which KeafoQ as the former, ia likewife the lat« 
i;er is by many thought infredible, ci^ecialiy by 
fome of tho(e, who, when, they conceive Ttungji 
^cording to Truth, are a&add they Ihall diicavoc 
in chem a great and terrible God. 

S fi c T. I V. A, Cubical Inch emtains a ASBioHi €Jl 

mifihh ParPicks. 

Al t kind of viHble Bodies may be divided 
19 to Fluid as4 Sokd ^ we will begin witb tb^ 
Firft: 

And befofe-hatui adv^aiKe what Mr. B^jle in. 
tl^e beginning of the fecond Chapter de SuttiL 
Effluv. affirms to appear by Experience ,• namely,, 
that the Length-of an Hatf-Inch;,. can be divided 
into ipo Panits^ vf^kk i^U all o£ 'em be big 

«Hongh 
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enough to diftiftguift ihemfelves for Ufe ; but wc, 
ta prevent all CaviUing, will only maintain the 
fame of an entire Rynland-liach i from whence it 
follows, that a Cubical Inch, or a fquare Stone, 
which is an Inch long on all Sides^ contains a 
Million of fuch little Cubes, each of whicb in 
ail their Diraenfions, or in their Length, Breadth 
and Thicknefs, are no more than the —^ of an 
Inch long, which is known to eixry one that is 
a little vetfed in the Principles of Geometry. 

§6 thlt we may fafely lay it down for a Truth, 

Cfince if the Length of fuch a fmall Cube is vifi- 

ble, the whole little Cube will be much more 

VifiWe) "that a Cubical Inch contains a Million of vi^ 

file Parts. 

8 E c T- V. A Cubical Inch of IVater contains th$ 

lih Number of Paris. 

N o w if the Point of a Needle can be ground 
fo fliarp, that the Bignefs of it may be equal to 
the Bignefs of fuch a fmall rifible Particle ; and 
that this Point were to be jufl dipt in Water, and 
being drawn out again, fhould appear wet, or 
that fome Water cleave to it, all which may be 
allowed without any Difficulty t If then it fhould 
be farther fuppofed, that there was but one only 
Particle of Water that ftuck to it, and (for th^ 
more convenient Computation) that it \^as as 
thick as the little Superficies of the Point of tha 
faid Needle ; and moreover, of a Cubical tigure^ 
it is plain from the Premifes, that it is no bigger 
than — ^ Part of a Cubical Inch of Water, and 

• .000 OOO ' ' 

confequently that fuch an Inch contains a Million 
of Water-Particles, which if they were feparat- 
ed, would each of *em be fo big as to be vifible. 
Ftom whence it follows, that fuch a vaft Quan- 
tity of Cubical Inches of Water as are in the uni- 
VouIIL • Fff 4 V€rf« 
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verfe, in Air, Earth and Water, and are moved, 
mufl certainly contain fo many Millions of Pails^ 
and be as certainly moved. 

S E c T. VI. A Cubical Inch cf Water Ratified in 
<i» iEolipilc^ mil yield above i ^ $00 Millions tf 
Parts. 

B u T to proceed a little farther ^ Mr. BoyU^ isk 
the Third Book of the above-mentioned Treadfe, 
fays, that (See Tab. XXIII. jRj. 3.) an Ounce erf 
Water £ F G, being put into a Copper Globe A> 
in which there was a little Hole at B j the faid 
Globe^commonly called by the Learned an .^Eoti" 
file, was put upon the Fire ; whereupon the Va- 
pours of the Water begun to be protruded thro' 
the faid little HoleB, which produced a Pyramid 
of Vapours DBQ for the Space of 18 or 20 
Minutes ; the Length of which B R, was twenty 
Inches, and the greateil Breadth at C D, was of 
one Inch : Yet fo, that at the Diftance B M^ (be-^ 
ing five or fix Inches farther than B R) they could 
perceive vapoury Clouds ftill hanging together, 
which extended themfelves to the Breadth of four 
or five Inches at K L. 

If now for the more cafy Reckoning, we con- 
fider the long Pyramid B D C, joined to the fliort 
one I) C K L, as one only Pyramid ; the Length 
of which from B to R, is of 2 1 Inches^ and the 
Diameter from C to D of i^ Inch, the Superficies 
of the Circle CNDG will be ,%' Superficial 
Inches, which Multiplied by 7, (being the 4 of 
BR oJ 21) will amount to the Magnitude of -J, 
or i2i Cubical Inches for the whole Vapour-Py- 
ramid. 

IF this had been computed nicely according to 
Mr. Boyle*s Meafure, the long Vapour- Pyramid 
BCD, together with the (hort Cloud-Pyramid 

C 
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C D L R, would amount to above 3 2 Cubical 
inches^ tho' we ihould reckon BR to be but 183 
CD, I, RM, 5, and KL, 4 Inches; but for the 
greater Convidion, and to prevent all Cavilling, 
we have reckoned it all to be but 1 3 Inches. 

Let us now fuppofe, that one of the Particles 
of the Vapours rufliing out of the aforefaid jEoU^ 
fiby runs the Length hom B to R in the Second 
of a Minute ; fo that in every Second there is a 
new Vapour- Pyramid formed : There would then 
in 18 Minutes, or in 180 Seconds, be produced 
fo many difi^rent Pyramids. 

Now each Vapour-Pyramid makes 1 2? Cubi- 
cal Inches, and confequently all the Pyramids that 
are formed from one Ounce of Water, will pro- 
duce III times 1080, or 13,3^5 of the like In- 
ches. If now in each visible Particle of aU thefe 
Pyramids there is but one Particle of Water (fince 
there are a Million of 'em in one Inch) there 
will be in the whole 13.355,000,000, and confe- 
quently one Ounce of Water may be really divi- 
ded into 13,3(^5 Millions of Parts at leaft. 

But (ince it is defired to know farther, into 
how many Parts an Inch of Water may be like* 
wife divided after the faid manner; let usfuppofe, 
that a Cubic Foot of Water weighs 6^ Pounds, 
and that there are 10 Inches to a Foot ; accord- 
ingly a folid Foot will contain 1000 of fuch 
Inches, and at the rate of i(J Ounces to a Pound, 
there will be 1024 Ounces in 64 Pounds. From 
whence it is eafie to prove, that a Weight of one 
Ounce makes rHI or Hf of (or rather almoft fo 
many Parts of) an Inch ; fo that we may fafely 
enough affirm, that a Cubical Inch of Water is 
according to this way divifible into 13,000 Milli- 
ons of Parts. 

• Fff 3 Sec T. 
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^ E c T. VII. Thire may hang abwe 1 3 ,000 Particles 
of IVater to the Jharp feint of a Needle. 

Now ica-ppears from Seiiion the $th^ thwthc 
Water whigh may ftick to the extream Poii)( of a 
Needle, which is fo (harp as to be juft vifiUe^ 
and the Breadth of which is ov? P^tt of an I^cb, 
may fafely be allowed to amount to the tbouiao4 
thoufandth part of an Inch. 

Therefore it is fufficiently certain, that this 
little Water that flicks to fuch a 6ne Point, docs 
confift of no lefs than 12,000 Particles, if it be 
only a little Cube of water that has the &m« 
Breadth. 

^ EOT, -VIII. 7hat a Drop of Water is diinfiUe 
into above 2tf.ooo/}ab Parts. 

* * 

Bu T now let us compute with Amazement, 
how many Parts are to be found in one Prop of 
Water, upon the Suppofition which has been juft 
now proved, that as oft as one dips the Point of 
a Needle or fine Pin, and fomething adheres there- 
to, fo often there are 13,000 Particles of Water 
requisite to compofe the faid Drop. 

Now to form a rough Conception of this Mac^ 
ter from another Method i let a Drop of Water 
be fuppofed to be of the Weight of a Grain, 4i 
which 480 go to an Ounce Tro^-Weight, and 
compute according to the Rule of Three, that jf 
480 Grains gives |{; Parts of an Inch, wto 
gives one Grain ; and we fii^U ^nd it to be fi^ 
4-;7 Part of an Inch, ;/ , 

Now to lofe nothing, ar^i to allow enougij^ 
let us make the Calculation with a ftpaller part <iE^ 
an Inch, namely, with the ji-4 thereof ,• and fu^ 
pof? tliat a fingle Prop, thp' it be greater, doei> 
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not contain more Watcr-Pardcks than the faid 
Y'4's X art. • 

Now a cubical Inch of Water contains 13,000 
Millions, or a Million of times 13,000 Particles, 
confcquently ^^^ of an Inch, or one Drop con- 
tains 2000 times 13,000 Water-Particles, or in 
one Sum 2<^.ooo,ooo, that is, fix and twenty 
Millions thereof ; of which if we again call away 
fix Millions, becanfe we don't defire to have too 
much granted to us, it fcems plain beyond Con- 
tradidion, that in tne Dr^ ef Water no bigger 
than IV. of an Inch, there are at Icaft not fewer 
than tweiny Millions tf fVater-Particles. 

Sect. IX. ConviSfions from the foregoing. 

Before we proceed any farther, let an At 
theift ilop a little here, and confider with us, 
how great and how penetrating that Proridence 
and Diredion maft be, which before a Drop of 
Rain-Water of the Quantity and Weight only of 
one Grain (hall fall down upon the Earth, has 
thought fit to compound it of fo many Millions 
of Parts. 

And if he fhould refufe, as he has hitherto 
done, to own a Providence herein, let him tell 
us, whether he can pcrfwade himfelf, that fuch 
an innumerable Multitude of Millions of Water- 
Particles could by meer Chance, or without any 
Wifdom and Diredion for fo many thoufands of 
Years continually and inceflantly proceed from 
Seas, Rivers, and other moift Places, rife up in- 
to the Air, divide thcmfelves into Qouds, as ic 
were into fo many Armies ; where floating in 
that thin Matter, they are carried by the Winds 
towards fo many different ParCS^ in order to com- 
pofe whole Screams and Rivers ; to dcfcend in 
Rains upon the dry Groufifd ; to Caufe the Fruits 

F f f 4 ^ 
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o£ the Earth to grow ; to furnifh Drink to all 
J^inds of Animals ; in a Word, to perform all 
thofe Funftions and Services which we have be- 
fore afcribed to Water, and to preferve the whole 
Globe of the Earth with almoft all that is upon 
iCi or proceeds out of it, alive and in good Con- 
dition. Certainly if this Atheift be any ways 
reafonable, he muft ftand amazed : F/r/I, At that 
Power which has made To many Thoufand Mil- 
lions of Water-Particles, as are to be found in 
Brooks, Rivers and Seas, and preferved them ia 
their Motion, Figure, and Quantity. Secondlj, 
He can never fufficiently praile that moft adora- 
ble Wifiiom that has feparated, and as we may 
Jfay^ rent all thefe Particles, and fet each of 'em, 
how little foever they be, loofe and free from the 
reft ; without which Divifion they could not have 
afcended by reafon of their Weight, nor hardly 
been of any Ufe. And Lafifyi That he is bound 
to return Thanks to this lo gracious Benefador, 
who has made iuch an unfpeakable Number of 
Beings fubfervient to his, and all other Men's Ad- 
vantages, after fo multifarious a manner. 

S E c T. X, XI, and XIL 7his Hypothefis founded 
upon the Ohfervations of Mr. Leuwenhoek, namely ^ 
That a Drop of Water contains many more than one 
Million Millions of Parts ; the fame applicable to 
all kinds of Liquids^ 

lUhvn been willing to prove here by degrees, 
that the Particles of Water are exceeding Anall, 
to the end, that I might not at firft deter our 
Imagination from contemplating the fame, by 
reafon of fuch a Smallnefs of which it can fcarce 
poffibly frame any Idea to itfelf j and therefore 
the Reader will be pleafed to judge from what 
follows, whether he muft not agree, that altho' 
' the 
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the now computed Smallnefs does feem already to 
efcape our Imagination, yet that it is far different 
firom that which we muft nece(Iarily allow to be 
found in the Particles of Water. 

Now to Ihew this, we will lay down for a 
Foundation, the Experiments of Mr. Leuwenhek^ 
as they are defcribed by him in his Letter of the 
i2iho( Nov. 1680, p.2p ; where he relates, that 
he diftinguilhed in Pepper- Water, in the Sperm 
of Animals, &c. three forts of Animakula of 
different Sizes, of which if we take the Diame-- 
ter of the fmalleft for the Meafure of the others, 
and call it an Unit, that of the Second or next 
biggeft Animahulum or Infeft will be 10, and 
that of the Third or biggeft 100 times as long as 
the Diameter of the Second ; fo that the Diame- 
ter of this laft, is I X 10 X 100, or 1000 times 
as long as that of the Firft. 

If now for the more convenient Calculation, 
this laft Ammakulum and a Grain of Sand be fup- 
pofed to be of the fame Figure, for Inftance, that 
each of 'em be either globular or cubical, the Grain 
of Sand will be fo much bigger than the Body 
of this Animalculum as the Cube 1,000.000,000, 
of the Diameter 1000 of the laft is bigger than 
the Cube i of the Diameter i of the Hrft, and 
confequently we fee that fuch a Grain 0/ Sand is 
equal to 1000 Millions of thefe Animakula, each of 
v)hich are vifibk thro* a Microfcope. 

Now Mr. Leuxcenboek (in his Difcoveries the 
26th of Aprilf l^79f P- 14O fuppofes that 100 
Grains of Sand are eoual to an Inch in Length ; 
fo that I 000,000 of fuch Grains compofe a Cu- 
bical Inch. 

If then we argue after this manner : 

Since 1,000.000,000 Animakula go to one Grain 
of Sand, and i .000,000- Grains of Sand to an 
Inch, which we here reckon at t\ , and not »' 

part 
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part of a Foot ) there will be contained in fuch 
a Cubical Inch^ i.ooo.ooo^ooo.ooo^ooo of thofe 
Animakula. 

But according to SeB. VIII. it appears, that 
one Drop of Water is ^U of an Inch i fo then 
according to that Calculation, a.ooo^ooo.ooo^ooo 
Ammdcuia are but equal to fuch a Drop of 
Water. 

But to prevent any Obje&ions againft the faid 
Calculation, we will abate the half of it, accord- 
ing to which there will be then a tbmfand times a 
thoufand MiBions of thefe Animalcula capabk ef h&* 
if^ ccmained in one Drop of Water. 

Let us ftop here again, and refleft with A* 
mazement at that dread Wifdotn and Power^ 
which before he caufcs one large Drop of Water 
to fall from the Air, makes ufe every time of 
fuch a prodigious number of wacry Particles for 
that Purpofe. 

This laft being now proved about Water, we 
may eafily fee that it is applicable to many other 
fluid Matters; efpecially to fuch as are wet, and 
which by flicking to folid Bodies, do moiften the 
fame; for which reafon we need not fay any 
thing of Oil, Spirits and the like ; but we will 
add a few Words about other Fluids that are not 
moift. 

Sect. XIII, XIV, and XV. the Smallnefs of the 
Particles of Aity Fire and Light. 

The abovemention'd Mr. Leuwenhoek in his 
jth Continuation^ p. 424, fays, that having pref-' 
fed the Air and Blood out of the little piece o^ 
the Lungs of a Sheep, he found that many of the 
Air- bubbles were fo fmall, that they were hardly 
vifible, even with a Microfcope ; infomuch that 
they mud be fmaU^r therefore than tbgife Animal^ 

cula 
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xuk which we have lately fpoken of from him, and 
which could be feen : And confequeutly a Grain 
of Sand is more than equal to i^ooo Millions of 
the fame, or a Cubical Inch will contain above 
i,ooo.ooo,ooo.ooo/>oo P4rticles of Air. 

Now tbo' fome think they have reafon to be* 
licre, that the Particles of Air are bigger than 
ttM>re of Water^ becaufe the latter can pafs thro'^ 
Orifices or Holes^ which feem impervious to Air; 
yet we fee that the Particles of this latter are ex- 
ceeding fmall, iince it might be demoniirated here» 
That by reafon of their Invifibility, they far fur- 
pafs in Smallnefs the aforementioned AnimaiaHa. 

Certainly that they do like wife penetrate thro* 
very narrow PaiTages^ is not only plain from Plants, 
into all which they infinuate themfelves; tbo' we' 
cannot difcover any Pores or Cavities in fome of 
'em: but it is likewife well known to tbofe that 
ufe Air-pumps, who find how much Pains it cofts 
them before they can exhauft the Air ; at leaft if 
it may bie proved/ as pei^haps it can, that the 
Particles of Water are fmaller than thofe of Air ; 
this is ftill fufficient to convince us particularly, 
that we are far from having as yet inveftigated 
the, real Smallnefs of the Particles of Water. 

Now boM^ much more minute Parts, Fire con- 
fifls of than all thefe above-mention 'd Fluids, 
may appear from hence, that Air, Water, OyU 
and the Uke^ are found to confift of fuch , grofs 
Parts, that they canpot pafs thro' tbe Pores of 
Glafs and other hard Bodies, as Iron, Steel, c^c. 
and can therefore be excluded or kept out from 
Veffels made of thofe Materials ; whereas there 
are no Paffsges, tho' «ver fo fmall, in any Bo- 
dies thro* which the Particles of Fire cannot pe- 
netrate ; which appears by their rendring all Bo- 
dies either glowing, that is to fay, full of Fire- 
ParticlesV or putting them into Fufion, or caufing 

them 
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them to evajporate ; of all which nothing ^coul(i 
come to pais, if the Fire were not able to infi- 
nuate itfelf into the innermoft Parts of thofe 
Bodies. 

We {hould now pafson from the Fire in thelaft 
FUce, to its Effluvia or Matter of Light, and give 
the Reader here a rough Sketch of the Finenefs 
of the Parts thereof, (ince we are far from being 
able to trace the Multitude and Smallnefs of them^ 
and particularly have given^a certain Demonfira- 
tion how many Particles of Light may be fafely 
affirmed to fly out of a burning Candle in the 
Second of a Minute. 

They that^have not a mind to read the follow- 
ing Demonftration, may pafs on to SeSl. XVI^ 
and XVIL 

A Calculation of the Number and Smallnefs of the 

Particles oj Light. 

I. I T is fuppofed, That the Flame of a Can- 
dle of Six to the Pound, may be feen at the Di- 
ftance of aooo Paces, or 10,000 Foot, each Pace 
being computed at 5 Foot ; that is, from O to 
E. r/i^.XXIV. Fig. I. 

n. It is plain then, Since the faid Flame may 
be feen at the fame Diftance all round, that it 
fills the whole Globe or Circle ROES. 

III. Now to find the Bignefs ot this Globd 
R E, we muft firft obferve, that the whole Dia- 
meter is equal to twice 0£, that is, xo,oo6 
Foot. 

And forafmuch as 100 is to, 314 as the Dia- 
meter R E to the Circumference R QE S, wc 
ihall find, by the Rule (fT%ree, that this Circumr 
ference includes 62,800 Feet. 

IV. Now 
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IV. Now if wc multiply the whole Diameter 
by the Circumference^ and that Produ& by the 
fixth Part of the Diameter^ it will produce the 
folid Contents of the Globe R Q £ S» being 
4t.8dd.ooo.ooo,ooo Cubical Feet^ as is known 
to all Geometricians. 

V. If now we divide a Foot into ten Parts, 
and call each of 'em an Inch^ i Cubical Foot will 
contain 1000 Cubical Inches ; as the aforemen- 
tioned Globe willcontain4i,8dd.ooo30oo.ooo30oo 
Cubical Inches^ which for Shortnefs, and that we 
be not every time obliged to write the faid Sum 
at length, we will exprefs by placing the Num- 
ber of the Cyphers omitted over the firft Cypher : 
So that according thereto, fuch a Globe contains 
41,8660— of fuch Inches. 

VI. Again, Since a Candle of 6 to the Pound, 
will burn Five Hours, it may be eafily compute 
i^d how much thereof will be fpent in a Second ; 
for allowing 3600 Seconds to one Hour, and to 
every Ounce (16 of which make a Pound) 480 
Grains, Apothecaries Weight, we (ball find by 
the faid Ruk of Three^ there is burnt in one Se-! 
cond —^ that iSy full , ^ Part of a Grain of Tal- 
low. 

VII. Now to know how many of thcfe Grains 
of Tallow, or Wax, go to one Foot : 

Let us fuppofe, Firft, That a Cubical Foot of 
Water weighs 64 JPounds, to which the Weight 
of moft Waters will amount. 

And, Secondly y That 5 Feet of Water are as 
heavy as 5} Cubical Feet of Wax. Vid. DeStaitp 
Setiguerdiusj &c 

Suppofing then Wax and Tallow to be of equal 

Weight, fince the Experiment of burning 5 Hours 

has been made with a Tallow-Candle, 5 Feet of 

Water will amount to 3 20 Pounds Weight, and fo . 

will 5 1 or *{ Feet of Wax or Tallow. 

So 
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So then a Cubical Foot of Wax weighs 66 
Pounds^ that is, 4^0,800 Grains, and confequent^ 
ly I Grain the ^rrr^,, Part of a Cubical Foot of 
1000 Inches, which being reduced to (ingtc 
Inches, amounts to :^ or ^ of a Cubical Inch* 

VIII. Now if wc confider here likcwifc the 
aforementioned Velocity of Light, and fuppofe 
O £ the Diftance of the Candle O to the End 
of the enlightened Globe Q^E R 8, to be 10,000 
Feet ; and whereas it has been already proved^ 
that the Light of Jufiter*% Mootis pafTes thro 
the whole Space which is between the Sun znA 
Earth, or 12,000 Diameters of the Earth, in the 
y Part of an Hour, or 4jro Seconds, that is, itt 
one Second i6\ of the faid Diameters ; it wilf 
follow then, that every one of thcfe Diamctcrt 
being computed at jp.23 1,5^4 Pari^ Feet (See 
Whifion. PrakEi. Afiron. p. 13.} according to the 
moft accurate Meafure of the French^ the hid 
Light win run 1,04^ 175,040 of the ftid Feet / 
fince (o many of *em go to the feid 16] Diame^ 
ters of the Earth, 

But in cafe arty one fiiould affirm, that this 
Gakulation is too farge, forafmuch 2ts it fuppofes 
that the Light of a Candle runs as fwift as tha^ 
of the Sun, he muft be pleafed to Obferve, Fnfl^ 
That it has not been yet demonftrated, that one; 
kind of Light moves fafler than another. For if 
a Man were placed in a great dark Room, and a 
Hole were made in the fame, for the Day-Light 
to pafs thro*, or before which Hole a Candid 
\yerc held, I don*t think that the Light of the 
Sun would reach him fooner than that of a Can- 
dle, at the fanne Diftance. But it is hardly pof- 
fi.ble to make fuch an Experiment, becaufe the 
Difference between fuch great Velocities of both 
thefe Lights h not to be obferved. Secondly^ Be- 
caufe Light does probably not vary its SwifEnefs 
at all j fince the furprizing Emanation of Lights 

of 
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of which mention has been made before^ and is 
now here repeated, is^ not obfervM with refpeft 
U> tbofe Rays that proceed immediatdy from the 
Sun, but only as they be rcflefted from Juf iter's 
Moons. So that k retains ftitl this Velocity after 
having run above five times the Length of that 
Space between the Sun and Earth ; for To have we 
ftiewn above^in Comempktiim XXIV. that Jupiter 
is at fuch a Diftance &om the Sun. Third/f, Be-* 
{]des> kveral other ways by which we might 
prove the unconceivable Velocity of the Particles 
cfaat proceed from a burning Candle^ the fame 
does appear by the Effedis it has in melting Glaf^, 
Enamels, Metals, and other very hard Bodies ; 
which Force, Gncc it can't be afcribed to the 
Magnitude of the Particles, they being exceeding 
fmall, muft needs refult from their Velocity ; it 
being a known Rule in Mechanicks, that all the 
Force of Bodies i$ in Proportion to their Mafs 
multiply^d by their Vctocity. 

But that we may here tikewife concede enough^ 
let us fuppofe. That inftead of fo many more 
than 100,000 times, in which the Light would 
6A this Globe in one Second, it be only 1 000 
tinKS, whereby the Motion of the faid Light is 
granted to be above loo times (lower, as it muft 
be,, if we compare its Velocity with that of the 
Light which comes dovoii to us from Jupite/s 
Moons. 

IX. We ixppok farther, that the fmallcft Jni- 
tnakula that can be tendered vifible by the beft Mi- 
ctofcope, is much bigger than any Particle of 
Light. Firfti Becaufe many more Particles of 
Light than one are requifite to render it vifible. 
Secondly^ Becaufe thcfe Animakula are vifible, 
whereas the Particles of tight are invifible. T%ird- 
fyy Becaufe Light can pafs thro* the impercepti- 
ble Pcixs of GIa(5> which the fmalleft Infeft in 

the 
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the World can't do. And, Fomtinfjf, This appears 
very plainly to fuch as know that thefe Animakula 
being viewM againft the Sun with a good Micro- 
fcope, it is obferv d not onlv that they are tranf- 
parent, buc alfo that the Rays which pafs thro' 
them» reprefent all the Colours of the Rainbow; 
to produce which, many and difierent Rays arc 
necefTary. The Phenomenon is familiar to thofe 
that deal in Microfcopes, and we find it confirmed 
in the feventb Continuation of Leuwenhoeky p. loo. 
We premife this^ for the fake of what follows, 
namely. That an inexpreifible Number, or lo - 
(a Unit with 20 Cyphers) of Light-Particles is 
really containM within the Space of one of thefe 
fo fmall Infefts ; as alfo to affift the Weaknefs of 
our Imagination. 

X. It is likewife known. That when a bumu^ 
Candle placed at O, (Tab. XXIV. Bg. i.) and dif 
fufing its Light as far as E, and filling the whole 
Globe EQRS, communicates the tame to the 
Point A, which is near the Candle, the faid 
Point A, will be as much more enlightened than 
another Point E, which is at an equal or greater 
Diftance from thence, as the Square of the great* 
eft Diftance (for inftance, of O E) is greater than 
the Square of the Small one O A. 

In the Language of the Mathematicians, what 
we have laid down above, is exprefs'd in the fbl*^ 
lowing Manner : 

The Number of the Particles of Light in tm equally 
great, but unequally diflant. Places from the Flame, are 
tp each other in an inverted Ratio of the Squares of their 
biflances. This has been {hewn more circumftan- 
tiaily above in Contemplation XXIV. and is well 
known to all Mathematicians. 

!Xl. To proceed a little farther : 

Suppofe then that O E, or the utmoft Extent 
of the Light in the illuminated Circle Q^R S E, 

be 
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be of the Length of 10,000*000,000 or to—of 
fuch Animakula as Mr. Leuwenhoek view^'d with. 
bis MicEofcope (why we reftraioio co- juil this 
Kumber, Ibalt be ftowniieE^aiter in N^m. XXI1I> 
and let the Length of the Ray O £ be dividedt 
into the fiaaJteft Pam- OA, AB, BC, CI>; 
altowing to each of them the Length of one of 
(be faid Animalmkt. 

If Haw it be farther foppofed^ That in^the 
^pace of that Animal^Uin^ which is vhe lafband: 
inoft pemece fr^m' the Cuidle 0> a^ here ac V £^ 
there be but oiie (iitgle' Fareicle of Li^t ; and that 
the nearer thefe Points come ta the Candle ia- 
evevy fenowiflg Space, as &Q, €B, BA and 
A O9 the Lig4it-Farticles always and continually 
inereafe in the A^ i^nakula, according to the afore- 
laid Rule^ Num. X It may be accordingly known^ 
how many Particles of Light are contain xi in the* 
Space of aa ^intalculUm^ the- Diftance of which* 
from the Candle O, islikewife known^ as here 
atOA, AB, BC, &<. 

XIL Fop this Purpefe, andforthe foke of Or- 
4>er and Conveniency, Let tliere be perpendicular 
Lines of aa ind4?finite Length drawee upoa the^ 
Points A, B, C, D, and aUt^e-Partitions of thefe 
Lengths of the Animakulw^ ftrch as A 5, B A, C iy 
Dife^ Ejf, tJ^c. in. order to deftribe thereby the 
Kiimber el Ligho-Partkles which are to be found 
in the Space of each particidaf^ Anitnalculiwt. 

And having taken at E gr the Length E F, equal 
to- an Unit, torafmucb as in the >aft Space V £, 
there is fuppo&d ta be contain d but one fioglift 
Fartfcte of Light ; and O E being found as^above^ 
to be equal to 10 —, fey, according to the fore-^ 
going Rule t 

I. As the Square of O A< ov r, Is to. tho 
Square OE, or 10- 1 So is F E (a Light-Paai- 
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tide in V E) To -4 a^ lo— j or the Number of 
Light- Particles in O A, 

Take then in the indefinite Line A^, the 
Length Art equal to lo— , fo will this Line A a 
reprefent the Number of the Particles of Light 
at A, or in the Animalculum^s Space O A. 

2. As 4, or the Square of OB, which contains 
two Animalcula, Is to the Square of O E, or lo— , 
which contains the Length of lo^-^ Animalcula: 
So is I or FE To io~- or 250-- B^. 

3. So like wife when O D contains 10 AnimaU 
cula in. Lengthy to find D d, or the Light-Parti- 
cles that are in D. 

As 100, the Square of OD, 10 = To 10-, 
the Square of O £ : So is i, or F E, to 107H or 
lo^ or Ddy and fo of all the r?ft. 

XIIL From hence then it appears, that if Per- 
pendicular Lines, fuch as A rt, B^, Gc^ D J, &c. 
be let fall upon all the Partitions A> B^ C, D, &c. 
as the Line OE is divided into 10^ Parts, and 
each of chem amount to the Number of the Light* 
Particles contained in the Spaces of the Animal* 
cula O Ay BC, AB, DD, &c. there would be 
nothing rcquifite more than to add up the Num- 
bers of all the f aid Perpendicular Lines together, 
in order to know how many Particles of Light are 
contain'd in all the Ammalcula'Sp3,ccs of O £^ as 
they increafe after the faid manner from E to A, 
in which there is no Difficulty. 

XIV. As likewife by drawing G F parallel to 
OE, fo that AG, Br, Cj, D^ &c. be each 
of 'em equal to F E, or an Unit ; that the Sum 
of all thofe Units will produce the Number of 
all the Light-Particles that are contain'd in O E ; 
if in each Animalculds Space, O A, A B, B C, 
CD^ &c. there be found but one Light-Par- 
ticle, 

Now 



the Religious PbilofopbeK %6$ 

Kow fincc OE is fuppos'd to^confift of lo- 
Jimmakula-Spdiccs, the Number of Lighc-Parti- 
cles in the fame will like wife be lo^. 

XV. From whence it therefore follows, that 
the Number of Light-Partielcs in the Length 
OE^ fuppofing there be One io c^ch Animalcula- 
Space^ Is to the Number of the fame, fuppofing 
likewife, chat they increafe according to the Rule 
Num.^. As lo^, or. fo many Units as are con- 
tained in the Lines A G, B r^ C if, D r, &c. Are to 
the Produce of all the Numbers that compofe the 
Perpendicular Lines Aa,BijCc,Dd, &c. 

XVL It is not neceflfary to prove that the Num- 
bers of all thefe Perpendiculars A^, B ^, C c, D d, 
&€. do Contain fo great a Quantity. 
Since the firft and grcateft A a being lo— . 
The Second B^ wil) amount to io% or 25a. 
The Third C c 10^, 
The Fourth DiioH. 

And fo forth ; each of thefe Lines equal to the 
Line A^ or jo^ divided by the Squares of their 
Diftances from O ; all which amounting to the 
Kun;ibef of 10— j fo as the laft JF E, by an Unit, 
will produce a great Sum, which to conipute 
here w6tild be a very great Trouble^ and require 
too much Time and koom. 

XVIL That we may not therefore be deceived 
in our Calculation^ We mall make choice of a much 
fmallet Sutoi than we need do, and therefore 
only retain the Kumber 10 —, that alone being the 
greateftquantity of Light-Particles in the Space 
xXoxitoi\\icAnimntculdy or the Line A^; and we 
will thrt)W aWay the reft B c, C c, D rf, &c. which 
would likewife amount to a vaft Sutn. 

And having done fo, it will cafily follow ; that 
the increafed Light- Particles 10—, oi ka (Num. 
XVL) Are to the Nutober of Light- Particles in 
OE; ks oi^t in ths;%i^toiczc\iAnimaculumi or 
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to lo'^ {Num. XIV.) As lo^i to i. Or that (if 
we admit the Incrcafe Num. X.) the Animaknla 
in 0£ are lo^ times more, than if we were to 
fgppofe but one in each of the Spaces between O 
and E» Q.R 8 E. This is applicable to all the 
Rays like O E thro' the enlightened Globe^ and 
confequently to the faid whdle Globf^ 

XVIII. Before I proceed, I beg leave to obvi- 
ate the Opinions that fome People may entertain 
of thefe Matters : 

Namely, That (ince the Ciirve*Line a, h^ c, &u 
F which conneds all the Tops, a, b^ c, &c. of the 
Perpendicular Lines Aa, B^, C^, tfc. which are 
here drawn fo clofe to each ether, is of a known 
Property ; which, if we call each of the Lines or 
Diftances O A, O B, O C, &c. x, and the refpe- 
fiive Perpendiculars A^, B^, Cc, &c. each j^ 
and the Line O E, ^ , and £ F, b^ and expre(s the 
fame by the foUowng Algebraic Equation, x xy 
:=ab. A Mathematician will wonder, perhaps, 
why I did not find the Area of the Magnitude of 
the MixtiUueum A a F E by Approximation, or 
even after the Method of Mmator^ WsdHs^ and 
other great Mathematicians ; to the end, that af- 
ter having compared the fame with the Greatneft 
of the Redangle A G F E, to find the Proportkm 
from thence of the increased Number ofc Bairti* 
cles of Light in O £ to the Nuinber of the fame 

E, if there were but one Particle in the Space 
of each Animakulum : which has been donp, k 
may be, by others on the lilce Qccafion. 

But they muft be pleas'd to obferve ; J7iy?, That 

1 have omitted thefe Methods, hecaufe all of 'iem 
fuppofe, that the Line O E is to be divided into 
infinite fmall Parts, as OA, AB, BC, &c. 
whereas we have only adapted our Divifions to 
fuch Parts as are equal to the Space fillM byi each 
of thofe ^makula that are vifible thro' a Micid* 

fcope^ 
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fcope, which is yet bigger an infinite Number of 
times than one of the iiUSnite Parts. 

Secondly, We have given one Reafon iti NuntS. 
Xyil. which will inake our Condiifions muc^ 
more acceptable^ becauie we choofe fo miich 
fmaller a Number. 

Tbirdti^ What, we here write is not fo much fot 
great Mathematicians, as for others that are of a 
good natural Underftanding, tho^ ndt thorough* 
ly yers'd in Lines and Figured : whereforej when 
we can afe other i^etb<& of Proving, we avoid 
8S much as poffiUe tho& of the Mathematicians; 
my chief Enid being to render my felf intelligible 
even to the meismeA Capacity, rather than to 
pleafe the Learned, provided I can make the Truth 
appear in fuch a manner. 

XIX* To draw therefore tho(^ Concludons 
which we have in View from thefe and the fore* 
going Principles ; let us fuppofe^ (i.) with I^ii- 
vanhoek^ that 1,000.000,000 of thofe Animakuta 
which are vifiblc thro' a Microfcope, do ma^e up 
one Grain of Sand, SeSl. X. (2 ) That i ooo.opo 
6f Sands are equal to a Cubical Inch, &etl. X* 
according to which xo*-^of theCe Animatcula are 
eq^ to a Cubical Inch, allowing but 10 Inches 
to a Foot in length* 

Now according to Uum. V. the Globe QR S E 
contains 4185^0^ of fuch Inches, and confequerit- 
ly 4i865o'-^ of the (aid Ammatcula. 

XX. Let us fuppofe further, that in every one 
of the Spaces filled by each Animalcuhm, there is 
but one Lisht-Particle thro' the whole Globe. 

, XXL ItnowtheVelocitjrofLightbefogreit 
as to enUghten this Globe in one Second, (See 
Num. VL and VIII.) and a Candle of &x to the 
Pound will bum 5 Hours, there will be 77 part 
6f a Grain of Tallow fpent in each Second. Con- 
fequently there will proceed from 7^ of a Grain 
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of Tallow 418550— Particles of Light,' and i^ 
times fo many^ or 516x240- from a wholes 
^rain. 

XXH. But one Grain is ^ J7 Part of an Inch of 
10 to the Foot, Num. VII. there proceeds there* 
fore from one Inch of Can41&-T^ow 460 times 
^361240—; or in one Number 259517040— Par-. 
tides of Light. 

XXIII. But fuppofing with Mr* Lemoenhod^ 
1 000 Diameters or Lengths of one of thefe Am* 
ntalcula eqaal to one Grain of Sand ; and 100 Di- 
ameters of one Sandj to be the Length of an Incfaj 
and 10 Inchi?s the Length of one Foot. 

Then 10^ Diameters of tht Ammalcula make the 
Length of one Foot, and 10^ of the fame^ the 
Length of OE, or 10,000 Feet. 

XXIV. Now we have (hown, Num. XVtt 
that altho^ we throw away many Thoufands of 
Millions of Light-Particles in the Globe QRS^, 
(her^ be really 10^ more Light-Particles, than 
when as above in Num. XX, we fuppofe but one 
iingle Partible in (he fpace of each AnimaUulum. 
So that there proceeds from r\ of a Grain of Tal- 
low, 10^ times more Particles than ar? fuppofed 
Num. XXI ; and confequently from one fnch of 
Tallow, 10— more than in Num. XXII; that is^i 
from one Inch of Tallow there will proceed 
25^517040^ fuch Particles. 

XXV. And all this is true : Firfiy Altho* w« 
fhould fuppofe thgt there is but one Light-Parti- 
cle in the Space of one Animakulum, at the ex- 
treme Part pf the illuminated Globe, or at V E, 
which every Body fees is too little, confidering 
f he gradual increafe of Light, as we come neater 
to the Candle O. And Secondfy, although the faid 
Globe fhould be enlightened but once in one Se- 
cond, or that the Light paifes from O to £ in 
that time. 

But 
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But forafmuch as according to Num. VIII, the 
Light runs 1000 times fwifcer, and does not only 
run once, but 1000 times the Length of O E on 
all Sides, there being 1000 of fuch Globes fiU'd 
with Light by Ti Part of a Grain of Tallow in 
one Second. 

It plainly follows, that the Number found by 
Num. XXIV, muft be multiply 'd by 1000; and 
that one Inch of the Tallow burning in fuch a 
Candle does emit 2^9^17040^ Particles of Light, 
whereby the moft aftonilbing Smallnefs and Num- 
ber thereof is plainly Demonftrated. 

I 

Sect. XVI. How mam Particles of Light fly cut of 
a burning Candle in a Second. 

T o know then how many Particles of Light 
fly from a burning Candle in the Second of a Mi- 
nute ,- it has been Demonftrated from the forego- 
ing Confiderations, that 7-4 of a Grain of Tallow is 
confumed in the Second of a Minute, or, which is 
the fame thing, one whole Grain in 14 Seconds. 
Now an Inch of Tallow contains 4^0 Grains, fo 
that ah Inch of Wax or Candle-Tallow is burnt in 
460 times 14, that is^ in (^440 Seconds,- in which 
time if there proceeds 259617040^ Particles of 
Light from an Inch of Tallow, there will fly out 
of a burning Candle in the Second of a Minute, 
the Number of 418650" Particles. 

Sect. XVII. The Particles ofDght compared with 

the Sand of the whole Earth. 

And fincc according to the moft exaft Mea- 
fure of the French Aftronomers, the Diameter of 
the Earth amounts tojp.zj 1,564 Paris Feet, rec- 
koning 10 Inches to one Foot, and that 100 Sands 
;^re equal to one Inch -, the Number to be taken 
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Uk all the Stnds tt\at could he conttined in the 
£artb, mil ceqoire a Sum of not Icfe than 32 F> 
gures, the fioft of^Jiichis a ((3>) and thewhirie 
€00 long to l)e npro(fed iicce. 

Now in JfS. XVi, the Nun^ber there fomd 
was 44 Figures, of which the firft was <a ^4.) 

Now let OS ifair Convettiency, Md to pcevient 
any Difoutefi^ fuppofe that ibouh the fiiA Figurft 
mtTc)BL(i^) and the reft Cypbeis>or Nought s^JDjf 
vAakh we lofe antmconoeiv^ble Nnmber of !Bnts( 
Accdrdingty >die Sands >6f the wfaoie Eaitii wfll 
be io~. \ 

And the Particles of Light flying out of 3 Can<» 
dlettia Second 10- . v 

The Proportion of <*hc >one to the other, wiU 
be As I To IP -, or As one To a thoufand times 
ft tihoufand Mttlions. 

twtcL wbetiee it may be condoded, diac nr mk 
Secwtd (wfaidi is commoi^y equal to ont Pulfe x£ 
a heakhy Man) there fiy tm xf a ifwn^ dmdle 0f 
Six fc the P0Widy many tnwe Particles ^fl^tbtmu 
ihovfand times n ithwfand MiSidns of that Sand Hi 
Tfumher the Eanh can ctmain^ w le tfoal fo. 

I leixre every one to confider, whether diis does 
not appear moft amasmg to him, and whether h^ 
is not bewilderM, and io(es himfelf in the iimpi* 
ber and Smatlnefs of ehefe Particles of Light, cho* 
there wete wo more of *em 5 whereas every ont 
may perceive from what has been faid, that if we 
}|id kept to a ftrid Calculation, the Number 
thereof wivold very £ir, yea ^inconceivably, &r- 
p^fs what we hav? bf^ m down. 
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S^^^r. XVIII. The SmaUnefs of Paris infolid Bo^ 
dies J fucb ss Ci>pper mr Brafs^ &c. 

L^ T OS ftow piCs on to foUjd Bodies (tho' the 
TiMlion of this Tallow may likewifc be fervice* 
able to the fame Purpofe) aria endeavour to (hew, 
Btfi^ That tiiey confift of a Taft Number of dif- 
ferent Fatttdes. So»e of the moft intelligible 
Msdiods feem among odsers to be the following. 

g. hSx. Bcgik (de Suhtik Effluv.) fays, that a 
Gmta of Copper imiring been difibived by him 
ifi Spirit of Sal Arnnmac^ did thereby communi* 
cate a vifible blew Cdour to 28,434 Grains pf 
Witer: 

How if we fappofe that each Grain of Water 
was impr^ated with one Particle of Copper, 
it will follow from thence, that one Grain of 
Copper was divided at lead into fo many Parts as 
there were Grains of Water. 

But fappofing with Mr. Byk^ that ~ of an 
bch in Length is vifible, .00,000 of a Cubical 
Inch will be likewife vMible. 

A»d itnce one Foot of Water of 6^ Pounds 
(allowing iz Inches to the Length of one Foot) 
GOBtaitts 1718 Cubical inches; tiie aforefaid 
28,534 ('tains will amount to ;d)Ove 100 of the 
£ud Inches; and confequently in all thofe Inches 
there will i»e tasscc tiuin 100 000,000, or one 
hondred Mfflibns of vifible Parts ; wherefore if 
there be but one Partide of Copper in every vi(i« 
ble Particle of Water, a Grain of Copper will be 
theixby really divided into fo many Parts. 
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Sect. XIX. The Smallnefs of Parts in folid and 

fluid Matters in general. 

Now how far the Parts of Gold may he real- 
ly extended by human InftrumentSj hasVbeen 
fliewn by Rohault^ Boyk and others. 

One Proof which is as applicable to all folid Bo* 
dies as well as fluid, may be briefly (hewn in the 
already-mentioned Experiments of the Micro- 
fcopes of Mr. Leuwenhoek ; by which it appears, 
that of thofe fmalleft Ammakula which he could 
fee thro' them lo^, or 1,000.000,000.000,000 
go to the making up of one Cubical Inch. Now 
it is certain, that if the Particles of which a Bo- 
dy is compofed are fo fmall, that each of 'em are 
invifible to the Microfcope, every Inch at lead: 
of the faid Body muft confift of more than loH 
of fucb Particles. 

From whence then the fame may be truly af« 
firmed of all Metals, Minerals, Animals and 
Plants, in a word, of every thing that is vifible. 

And no Body ought to be furprlz^d, if wc 
Ihould add, that this Number of Parts is much 
^00 fmall to ^K^itk properly the Multitude there^ 
of ; and this ttHiy certainly be proved in many 
Cafes, if it be coniider'd ; 

Firfiy That thefe fmall Animakula which are 
only vifible thro' the Microfcope, muft be fur- 
nifhed likewifip with the proper Inftruments for 
Life, Motion and Procreation, as alfo with their 
Juices by which they are nouriihed ; to the fmall- 
iiefs of which, no Power of human Imagination 
feems capable of being extended. 

Secondly^ That almoft all Animals and Plants 
are combuftible, and may be put into a perfe^ 
Flame ; for which Reafon, if we only make a 
rough Eftimate (ac(;or4ing to what has been faid 
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above, SeB. XVI and XVII, of the fmallncfs of 
the Particles of Light) how much greater the 
Flame proceeding from them is, than that of a 
Candle ; and confequently, how many more Parts 
do every Moment fly out of them under the Fi^ 
gure of Light, all which did contribute before 
to the Stru^ure of fuch a Plant or Animal, fuch 
a multitude, and fuch a fmallnefs of Parts will 
refult from thence, as (to thofe who do not fee 
the force of thefe Confequences) muft feem in- 
credible, and unconceivable even to thofe that 
can fee them. 

Sbct. XX. Experiments fi$wing the determinate 
Properties of thefe fmaU farts. 

Now that thefe numerous Particles which 
flow from Bodies, are not only very fmall, but 
have likewife a determinate l^ature and Effence, 
has been fhewn by the Learned Mr. Boyle in a par-* 
ticular Treatife, to which we refer the Reader. 

But to fay fomething of the Matter ; Glafs of 
^Jlntimony^ as is well known to thofe that under- 
hand the Virtue of it, being infufed in Wine, 
will make a Vomit, tho' the Antimony lofes no- 
thing fenfibly of its Weight ; and the Parts of it 
are fo exceeding fmall and fine, that an Ounce or 
. lefs would fumifh Vomits for more People than 
are in the whole City of Amfierdam. 

From whence appears, not only the fmallnefs 
of thofe Parts which it communicates to the 
Wine, but alfo that the Nature thereof is deter- 
minate. 

Gold^ Silver J Mercury ^ it may be other Metals 
too, being diffolved in their refpeftivc Menftru- 
ums, are divided into an infinite Number of in- 
vifible Particles ; and fihey may be all precipitat- 
ed, a« tl}? Chymiils phrafe it^ or ^auf^d to fub- 
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fide in thofe Liquors^ and be retamed again into 
theic feveral Metals. 

How fmall the EfRuvia are that come ont of 
a LoadJIone, and whieh Will even pafs thro' GUIs 
to moVe Iron, is plain enough from fuch an Ef- 
fect ; and withal^ that they have their detccmi? 
nate Properties. 

Sect. XXI. Of the Smodk of Ben join. 

T H*£ r who delire to fee a Calculation of the 
fmallnefs of the Particles that exhale from fwccc 
or {linking Matters^ fuch as Musk, Civet, Am- 
bergrea(e, ^Jfa Fcstida, and the like may meet 
'em in Dt.Keil's Introdi^ioh^ and yet. they all re- 
tain their particular and detern^inate Scent : To 
fay nothing of the Particles which a Hare or other 
hunted Beads leave upon their Foot-fteps, finde 
Mr Boyle has exprefly treated of fthe fame, it 
may be proved from the following Experimcntf 
without any Trouble or Charge, of how many 
Particles a folid Body confifts. 

In a Chamber that was 24 Foot long and 
broad, and about i6 Foot high, I placed litdc 
Pans of Fire in 4 feveral Places, and ftrewed up- 
on each of 'em about ^ of a Drachm of Bmjom ; 
whereupon, the Chamber, after fome time, was 
full from one edd to the other^ of a thin vifibfe 
Smoak. 

Now the Contents of this Chamber were 
9215 Cubical Feet, which being multiply 'd by 
1000, or the Number of Inches in a Foot ({fq>- 
pofing it be divided into 10 Parts in Length) 
amounted to 9.215,000 Inches. 

Now ^^ of an Inch in Length is vifible txi 
the naked Eye, (SeB. IV.) confequently then 
" «.oo^>eo of a Cubical Inch ; fo that there beii^ 
1.000,000 viHble Particles in an Incba there were 
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9.2itfyOOo.ooo,ooo of the fame in this Chamber ; 
and in cafe there were but one Particle of Benr 
join in each, the 8th part of an Qunce of the 
faid Perfume^ would be thereby divided into 
more than nine thoufand thoufand Millions of 
Particles^ tho' the fame be much fmailer in quan* 
tity than 9n Inch. 

If now we add h^re, not only that this Smoak 
diffiifed the Scent q£ (b^ Bef^mn in all Parts of the 
Ro^ll^ butlik^wif«2 asthcChymift^know, that 
the &td Smoak b^ng cellefteda doe; yield a pu* 
rified Bmjciifh caUf d the FUwi^ ^ Betqm ; be- 
fides th^ imalln^fs of its Parts, the fi^ctled and 
deterniinate Property thereof m^y t>e proved from 
thence ; and that as weU the{e (fiaU e:;^haled. Par- 
ticles do retain the Nature of the BgnjQin\t{€ii^ 
as the Vapours do of the Water out of which 
they proceed, and itito whkh> being (;olk&ed^ 
they are ti^rned aga^i* 

S Bc t\ XXII and XXIII. ComiBim fvm th 
SmaBnrfs 4 foxts in Gsvetal^ and in Prntitml^'- 

N W lc| an whappy Atbeift, who has not 
only, undef {lood aU ti^ait has been here ^d of the 
Sipfallnffs and Multitude of thefe Particles, but 
who by Reading ^^nd Refle^inghas ma^de the 
Cpnfeiqplation tl^^reof habitual tP him ; letfuch 
a one i %, fet befpre Iiis Eyes; the great $trur 
^lire pf the vifible Worlds wd all its Parts ; and 
let him confider not only of what an innume* 
rable> unexpreffible, y£;a, and unconceivable mul- 
tifude of Atoms the fame confifts, but parties;- 
hx^Ji ^hajt none of -em all have the leail Rnow^ 
le4gepr Skill to create or move themfelves ; a^d 
V^t Um judge fa,fther, fhat if no Wifdom had in- 
tervened in this M4t;er, and that all their Moti« 
on$ ilid. be«n produced' without any Oxd^r^ and 

by 
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by meer Chance ; whether it would not be cef- 
tain, that this noble Frame of Heaven and Earth 
woidd have been quickly turned into a Chaos, ia 
which Fire, Water, Air^ and all things befides, 
would have been confufedly jumbled among each 
other ; and fo much the more, if there had not 
been a Power fo unconceivably great, as fo ex- 
tend itfelf to every Individual of all thofe thou- 
fand thoufands of unexpreffibly many Millions dt 
Millions, and which could have direded and 
vemed each of 'em in Particular i which 
on is therefore neceffary^ becaufe each of 'em have 
their determinate Properties ; and therefore one 
kind of 'em is not adapted for executing fnch a 
Purpofe as may be performed by the other. 

Or if this Proof be too general for thefe voKo^ 
table Philofophers, fo that they will fancy to 
themfelves, that perhaps they may find out here 
or there fome Subterfuge among this great Num-^ 
ber of Objeds, let them caft their Eyes up^n Par^ 
ticulars : let them read all the modem Difcovc- 
ries by the help of Microfcopes ; let them ap 
ply themfelves to fee with their own Eyes what 
they had heard before thereof; and that travel- 
ling thro' this new World, which for fo many 
Ages has been invifible, they may contemplate 
thofe nutoberlefs firange Things^ which would 
have beeen incredible, if Experience had not 
render'd them certain : And when they have 
been affured by their own Sight, that for ht^ 
ftance, fuch a little contemptible Creature as a 
Mite in Cheefe appears to the naked Eye, is i 
compleat Animal, having all thofe Limbs and 
Joints that are proper for its Motion, and its 
Body cover'd with Hair : that fuch Infefts cou- 
ple with each other, lay Eggs, from which thcif 
young ones are hatch'd ; that tarther, on the cdn- . 
trary, the little Eels that may be difcoverM in / 

Vinegar, 
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Vinegar, lay no Eggs, but bring forth their young 
ones alive. This Tail we are told by Mr. Huygens 
in his Dioptrics y p. 227; where he fays, that he 
faw in fuch an Eel four young Eels (fot they are 
entirely tranfparent) and that aftet having kept 
the old Eel a little longer iti the Glafs Tube, the 
four young ones were obferved fwimming by theit 
Dam. 

And if this Contemplatidn alone may haVe fo 
much Power over them, as to force them to con- 
fefs, that ati over-ruling Wifdom prevails in all 
thefe Matters ; the Smallnefs and innumerable 
Multitude of thefe Objefts in which its wonder- 
ful Operations appear, will eafily convince them,' 
that there muft be fomething Divine therein $ 
and it may ferve at the fame time to illuftrate 
that great Article of Chriftianity, namely. Than 
even the mofi minute Things cannot by their SmaB" 
nefs efcape the DireSiion and Providence of the great 
Creator. 

S 1 c T. XXIV and XXV. The Hand of God par^, 
ticularly manijeftedin the Ufe of thefe fmall Parts. 

Let not then any Infidel who only reads the 
Bible to form Objeftions againft it, imagine an/ 
longer that it was almoftan incredible Hyperbole 
ufed by the Saviour of the World, when he was 
pleafed to fay, Matth. x. 30. That the Hairs of our 
Heads are all number d : Since we have Ihewn a 
Providence, exerting itfelf with refpcft to thofe 
Animalcuhj that can by no means be compared 
with one fingle Hair for Greatnefs ,• and fince in 
one Second of a Minute there are more Parti- 
cles of Light diffufed from a burning Candle on 
every Side (all which, as the Mathematicians 
know, are moft exaftly governed and direfted 

by the Laws of Opticb) than there are Hairs up- 
on 
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on the Heads of any one Man living, tho' duut 
Ferfon had as many Hairs upon his Head as^thcw 
are People in all the World. 

To (et this Matter in a true Lights 'tho'it may 
be very eafily deduced from the fefcgoing : It 
has been Ihewn in &£?. XVII^ that the Number 
of Particles of Light thatpcoceed from the Flame 
of a Candle in one Second, is much greater than 
a certain Number, tiie firft Figure whereof is 4, 
followed by 4} Noughts, or4o~. 

Now Mr. Leuwenhoek in bis Rrfi Letter ^ p. 144 
finds that the Number of Men upon the wholii: 
£arth, according to his Calcidation, amoants 
to 13,385.000,000 or 133850-^. Now let us 
compute this Number at above moch more than 
10 times the fame, and fuppofe it to be 2o^\ 

Now if every Man had fo many Haifs^ upM 
his Head as 20*-- (which is much too many) the 
Number of the Hairs of all Men would be 40^, 
which as appears, would be no more than, a to^ 
part of the Particles of Light that proceed from 
a burning Candle ; fo that from hence we maj 
conclude with the utmoft Certainty, that the Son 
of God far from ufing an Hyberbolical Way of 
Speaking, &Ils much ftort of the ordinary Ope- 
ration and Diredion of his Providence, how ^|iit 
rative foever this Expreffion may appear to w«h 
Men. ; 

Befides all this, it may perhaps be an Indiiei^^ 
ment to an Atheift to acknowlet^e a God, if Ui 
confiders, that this adorable Creator and Govcf* 
nour of all Things has thought fit to (hew patCh 
cularly thereby his Godhead and Sovereignty over 
all his Creatures ; that in order to pr^iuce the 
;reateft and moft furprifing Events and Things, 
le oftentimes makes ufe of no other but thefe 
fmall Particles J thefe contemptible Atoms or 

2 Points^ 
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Points, making infinite Numbers of the fame fub- 
fcrvient to his wife Ends and Purpofes. 

To prove this Experimcn-tally , the whole 
World may in a manner ferve for an Example : 
for to fay nothing of the fmallnefs of thofe Parti- 
cles which caufe Peftilences and contagious Di* 
ftempers^ whereby fo many thoufand Men arc 
often fnatched away in a little time (in which 
therefore King David acknowledged the Hand of 
God appearing after an eminent manner i 2 Sam. 
xxiv. 14. and which even at this time are called 
by many the Gift of God,) how fmall and nume- 
rous are the Parts of Water, of which above a 
thoufand times a thoufand Millions are neceffary 
to make up one Drop, or one (ingle Hail-Stone 
equal to the Weight of one Grain ? And to how 
great Purpofes are they ufed, for which Water 
would be entirely unfit, if it were not capable of 
being feparated and divided into Particles of an 
innumerable Multitude^ and of an unconceivable Small-* 
nefs? How many thoufand Millions thereof af- 
cend daily out of the Seas and other Streams ? 
How many of 'em float in the Air, and Bhat we 
may not repeat what we have faid before in the 
Contemplation of IVater^ how many fall down in 
Rain, how many in Snow, how many in Hail, 
how many in Dews and Mifts ; how man v are 
employed in the Nourifliment and Increafe of 
FUuits, and in Drink for Animals ; how many in 
barren Wildemeffes, and for the Support of the 
vrild Beafts therein } And muft it not be confef- 
fcd, that all this depends upon the Divifibility, 
and upon the a6kual Divifion of Matter into an 
infinite Number of fmall Particles. 
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Sect. XXVI. Conviliions from fever al Texts cf 

Scripture. 

N o w he that can ftill deny a God^ let him 
fit down, and ferioufly refleft on this great Truth, 
and then let him judge how vaft^that Power muft 
be^ who, to demonftrate beyond denial his infi- 
nite Exiftence to the confufion of thofe that blaf- 
pheme his Holy Name, brings about fuch gte^ 
Events, by fuch fmall Atoms : and who has not 
only created fuch an extended quantity of Water 
as that is, which ca^n contain all the Water of thist 
Globe, but who h^s fikewife feparated and divi- 
ded it into fuch fmall Particles ; and how far that 
Wifdom and Direftion can go, which extends it* . 
felf to every one of thefe numberlefs little Parts, ' 
aixl makes them all continually fubfervient to 
fuch important ufes as thefe are. And if he fays 
he can't difcover a God in all this, let him (how 
us the Creatures, or, to fpeak in his own Laiv* 
guage, the Natural Caufes, to which fo much. 
Power and Diredion over thefe and thoufand 
other fmall Particles befides, may juAly be afcri- 
bed. If he deduces all this from meer Chance» 
how then can he derive fo fteady an Order and 
Regularity, which has prevailed fo many Ages a^ 
mong fuch numberlefs Millions, from Chance^ 
whofe very Eflence confifts in operating without 
Order? If he fays, it is owing to unalterable and 
neceflary Laws of Nature ; who has then given 
Forms and Bodies to all thefe diflferent beings that . 
know nothing of their own Exiftence ? And who 
has bound them to obey certain Laws ? If there- 
fore a Wifdom is to be feen in all this, yet is it 
not to be found in a Matter that is ignorant of 
every thing : And where muft a reafonable Maft 
look for a Caufe of all, and fuch a Caufe as can 

quiet 
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quiet his own Mind^ if he does noc acknowledge 
a God therein ? 

In cafe nOw this Proofs which is only deduced 
from the Particles of Water, feems to be of any 
Weight to an Unbeliever, (who neverthclefs ac- 
knowledges a God^) the Wifdom of the Divine 
Wordjj and the Truth which fliines out of it, will 
nor feem obfcure to hiip, forafmuch as they de- 
moofirate a God frqn) the Rains and Flocds of 
IVasers, and that the true God is thereby diftin- 
guifh'dfrom the Idols. See Jer. xiv. 22. A^e 
there any anaing the Vanities of the Gentiles that can 
taufe Rain ? Or can the Hea'vens give Showers ? Art not 
thou he^ Lord our God ? Therefore we will wait 
idpon thee J for thou hajl made all thefe things. We 
.' likewife lee that his Saints deduce a particular 
Argument from thence to praife God. Pf. clxvlj. 
V. 7, 8, 9. Sing unto the Lord a thank/giving ijirig 
fraife upon the Harp unto oUr God : Who covereth the 
Heaven with Clouds^ who prepareth Rain for the Earthy 
who maketh Grafs to grow upon the Mountains. He 
giveth to the Beafis his P'oody and to theyoun^ Ravens y 
which cry. We likewife find the Almighty himfelf 
enumerating this among his Glorious Wonders, 
^ob. xxxviij. 25, 25, &c. Who hath divided a 
Water-courfe for the over-flowing of fVaters ? Or a 
viay for the Lightning of Thundery to caufe it to rain 
en the Earthy where no Man is i on the TVildernefs 
wherein there is m .Man ? To fatisfy the defolate and 
waft Groundy and to caufe the bud of the tender Herb 
tofpring firth? And he asks further in the 28th 
verfe, hath the Rain a Father ? Or who hath begotten 
the drops of the Dew ? By which he (hows that the 
Rain has no Father or Mother, that is to fay, no 
other Origin but from Jiim. 

'Tis true, that the -Greatnefs of God is moflly 
^proved here by the benefit ^hich the Earth and 
the Inhabitants thereof do reap from Water itfelf; 
Vol. III. H h h a but 
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buc that the fame Spirit which didated thofe £x- 
preflions^ proves the Tame from the Smallnefs, and 
confequently the Number of the Watry Particles, 
may be inferred from the before-quoted Texts of 
^ob xxxvj. V. 25, 27 and 28, in the XlXth Cowr 
tentpL where after having faid. Behold God is great, 
and ue kmv) him not, neither can the Number of bis 
Tears befearched out. He prefently after fubjoins 
the Reafon, in v. 27. For he makethfmall theDrofs 
of IVater ; thej pour down Rain according to the V^wr 
thereof. And preffing further to (how that Rain 
coniifts of the great Number of thefe Watry Atoms^ 
he fays in the 28th verfe : Which the Clouds do drof, 
and diftil upon Man abundantly. From which 
Text it therefore plainly appears, that not onl^ 
the Smallnefs, but the Numbers of Watry Paru- 
des are meant. 

As likewife in the Prophecy of Nahurn i. 3. 
7he Lord hath his Way in the Whirlwind, and in the 
Storm, and the Clouds are the Duft of his Feet. By 
which laft Words is plainly (bown, that the 
Clouds are composed of exceeding fmall and nume- 
rous Particles, compared therefore to Duft, and 
that the Holy Ghoft does juftly fetch a Proof of 
the Greatnefs of God from thence. 

Shot. XXVII ConviElions from the Smallnefs of 

the Panicles of Air. 

Now tho' the innumerablcT Multitude of the 
Particles of Water only might fcem fufEcient to 
convince the moft hardenM Atheift of the Dire- 
dion of God ir\ thofe great Events, which tend as 
well to the Advantage as Punifliroent of Man- 
kind,- yet if that can't fatisfie him, let him con- 
fider the Air in the true State thereof : And if 
he has any Knowledge of Nature, he will admit 
it as an indifputable Truth^ that the Subflance of 

thp 
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the Air is a CoUedion of innumerable Diverfities 
of fmall Parts, which ading upon each other, do 
oftentimes exert fuch a Power as furpafles even 
all Belief. Let him only read concerning this 
Matter, the Hiftories that give us an account of 
the dreadful Force of Storms and Tempefts, of 
Thunder and Lightning : Now 'tis plain, that all 
thefe terrible Etk&s are brought to pafs by Par* 
ticles, which are fo fmall, and fo light, as to be 
able to float in the Air; and that Lightning par* 
ticularly finds no Pores of the very hardefl Bodies 
fo clofe and narrow, but what it can penetrate. 

We have mentioned fomething of the Air above 
in SeSi. XIIL but which falls far (hort of expref- 
fing upon thofe Principles theSmallnefs and Num- 
ber of its Parts ; and if in one Pulfe or Second 
of a Minute there do proceed fo many thoufand 
Millions of Particles of Fire and Light from the 
fmall Flame of a Candle, how vail mufl the Num- 
ber be of thofe that proceed from greater Light- 
nings, and how fmall each fingle Particle there- 
of? 

Let then this unhappy Reafoner reprcfent to 
himfelf the Air compofed of fuch numberlefs 
Millions of Particles, and rcfleft upon the Force 
which they produce, when they operate in Storms 
and Tempefls, fo as to threaten the World with 
a univerfal Defolation ; and then let him tell us 
whether he thinks it poffible, that all thefe Aerial 
Armies are moved by Chance, and that they have 
oot yet deflroyM all that is upon Earth ; and con- 
fequently whether he does not think it abTolutely 
neceffary to own a Divine Direftion and Govern- 
ment over all thefe things, and by which he and 
all that belongs to him, have been hitherto pre- 
ferved, and the whole Earth rendered habitable r 
It is impoffible but any Man who has long and fe- 
rioitfly meditated upon thefe Things, and the 

Hhh J Number 
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Number and Strength of the Particles of Air, 
and of the Power that is requifitc to keep them all 
in order, and to do good to the World after fo 
many ways, by the thines which might other- 
wife be very deftruftive Inttruments, it is impoffi* 
ble, I fay, but he muft confent to the truth of 
what we have here advanced. 

SiCT. XXVIII. ConviBions fr$m the SmaBnefs <f 

the P ankles of Fire. 

And for greater G)nvi&ion, let him further 
add Fire or Light to Water and Air, and he will 
find not only that the Parts thereof are uncon« 
ceivably Small and Numerous, but alfo that the 
Powers of it are moft Terrible. Not to fpeak 
again of Lightning, which is an amazing Inftance 
thereof, be who has ever read in Hiftory, how 
by the Violence and Number of thefe fmall /Fire- 
Particles, Subterraneous Caverns have burft open» 
and caus'd Earthquakes j whole Rivers have flow- 
ed with burning Matters ; Cities and every thing 
in them, Jiave. been deftrpyed ; Rocks and Moun- 
tains fplit afuiider, and ibmetimes vaft Pieces of 
them, which did not Teem capable of being moved 
by any huoun Strength, tolled up into the Air to 
an incredible, heighth; muft he not acknowledge 
that all thefe ftupendous Eflfe&shave been brou^c 
to pa& by the moft minute Particles of Fire, iuxi 
fuch as could hardly be conceived for their Small* 
nefs } That he may (atisfie himfelf thereof without 
much trouble, let him only look back to SeS. X VI« 
and confider what has been there faid about i^ 
namely, that from To fmall a Flame as that of a 
Candle, there proceeds in the Second of a Mi- 
nute, a Number of 41,8^5 with 39 Cyphers fol- 
lowing, of Particles of Fire and Light 
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Let him now compare therewith the Flames of 
Lightning, of burning Mountains, of all the com- 
buuible Matters in the Earth, fuppofing them to 
be inflamed ; that mighty Globe ot Fire the Sun, 
and perhaps likewife thonfands of fix'd Stars; and 
then let him refled with Amazement, how great 
an Hoft of numberlefs Particles of Light and Pire 
arc to be found in the World ; for, that no Man 
liring is able to compute the fame^ I believe he 
will readily agree. 

Now fince this dreadful quantity of Light and 
Fire-Particles docs not fct the Wprld in a Flame 
(and that it is poflible for them to. dp fo, has be^r\ 
already exemplified in Burning GlafTes) it is plain 
enough that they muft have been rcftrained by 
fome fuperior Power from making fuch a Havoctc 
and Deflru&ion. 

And now if a Sceptick is defirous to fee, and 
as it were to feel with his Hands at divine Dire£lioji 
of thcfe Particles of Light and. Fire, he needs not 
Contemplate all the combuftible Bodies in which 
fo many thoufands of 'em lie dormant, and as it 
were lock'd up and fetter'd till theTiroe that they 
are to be put into Operation (which likewiie. 
pro^s the Dircftion of a Superior Power) but let 
him only confider the Optical Experiments, which 
will convince him, that all and every Particle of 
this vaft quantity of Light, are fo ftriftly bound to 
certain Laws, that falling upon reflefting or tran- 
fparent Bodies, they ate compelled to adapt their 
Motions to the Diverfity of their Figures, and 
even to unconceivable Circumftances ; with In- 
fiances of which, Sir l/aac Newtott's Optics abound; 
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Sect. XXIX. ConviSiions from dU the foregoing. 

1 F all this be not fufficient^ let a Man who 
mW doubts of thefe great Truths^ reprefent to 
himfeif of what fmall Particles not only Water, 
Air, Light and Fire, but even without Diftinfli- 
on all other vifible Bodies whatever are compofed. 
To begin Firft briefly with Plants and Animals, 
which are fubjeft to Combuftion and PutreEafii- 
on i what fmall Veffels and Tubes through which 
yet fmaller Particles of Saps and Juices do pa&, 
are difcover'd in the fame by the help of Micro!- 
copes? (about which Mr. Leuwenhoek and others 
may be confulted) How many Fat and Oleagi- 
nous Parts are to be found in the fame ? (of 
which likewife Candles are made from fomc Ani- 
mals, an Inch of whofe Fat is divifible into fuch 
an unconceivable Number of Parts by Inflamma- 
tion, as we have Ihewn above, Se£i. XV, and 
XVI.) How fmall and numerous are the Parti* 
cles which from Putrefadiion fill fuch great Spaces 
of Ait with Stench ? How much Water proceeds 
fron;! thence by Diflillation ? which in SeS. XI, 
has been fbewn to confift of fo numerous and 
fmiU Particles : And when all thefe, both Ani- 
mals and Plants, have undergone the utmoft Cor« 
ruption, they are changed mto a fruitful Earth 
and Matter : How many Particles, efpecially if 
viewed with a Microfcope, might we find in the 
fame Earth ? Now if we cafl our Eyes farther 
upon Metals and Minerals, thofe GlafTes will 
likewife convince us of the fmallncfs of their 
Parts ; and yet more, if they be diffolvM in Aqua 
fortisj and mofl of all, if they burn or tinge the 
Flame with their Particles. 

To 



The Religious Philofopher. 887 

To conclude ; After having read all this, and 
whac more can be met with upon the fame Sub* 
jeft from other Inquirers, I think we may fafely 
affirm, that every thing that is vifible in the 
World, is compofed of an unconceivable Num- 
ber of various Particles. Let an Atheift there- 
fore reprefent to himfelf this innumerable Quan- 
tity of thoufands of Millions, and confider, Firft^ 
Of how many different Kinds they confift, which 
are each of a particular Nature. Secondly, How 
many Kinds muft be often made ufe of in the 
Compofition of one only Body, as we find by 
the modern Obfervations of Chymifts, and 
others, who extraft from every Plant or Animal, 
Air, Fire, Water, Salt, Spirit, and Earth, in fo 
great a Diverfity ; how many various Compoli- 
tions they make ; how from the fame. Seas and 
Rivers, Air, Clouds, Winds, Sun, Stars, Trees, 
Shrubs, Herbs, Flowers, Fruits, Bodies of Men, 
and other Animals, fuch as Birds, Fifhes, Beafh, 
Earth, Sand, Stones,^Metal5, Salts, and a thoufand 
other Things, that have each their Singularities 
and Properties, are produced. Laftfy, How, only 
by the Difpolition of the Particles and Atoms 
which are in themfelves invifible, this great, this 
wonderful Univerfe is roaintainM in its State and 
Condition, and all living Things are preferved. 

And let him thenanfwerus with Sincerity, and 
without Prejudice and Obftinacy, and efpecially 
without flopping at the fear of finding God 
therein, becaufe he has blatphemed and deny'd 
him (feeing there is Forgivenefs with hintj that he 
may be feared) I fay, let him anfwer us this Que- 
fiion : Suppofing one ihould (how him feve- 
ral fine Powders of beaten or grinded Colours, 
each one in its kind, mingled with Oil, and at 
the fame time a noble Landskip of Men, Trees, 
Flowers, Riversj Beafts^ Birds, and fuch like, con- 

fifting 
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fiftlng only of tbefe (b differently miogled Co- 
lours ; cao he really fancy or perfwade himfelf 
that the faid Landsidp exifted without the Art 
of a sicUful Painter, and that it was made by 
xn^re Chance ; or will he pretend to fay, that he 
knows any Laws in Nature, which operating 
without Knowledge, are capable of imparting 
fuch Perfedion to the fine Pi^e ? And as it 
i$ impojlible for him to maintain fuch a Pofiti- 
on, or to coavince himfelf, or any other Man of 
the Truth thereof, will he ftill impioufly deny 
that all thofe glorious Works, in Comparifon of 
which the bed Pidure he ever beheld, is but 
botching and bungling, were produced by an in* 
finitely wife Artificer ? Since the Difpofitioo of 
fo many Parts, and of fo many Properties as are 
necelTary to the Produdion of the moft defpifed 
little Hprb, of a Mite in a Cheefe, or any odiet 
yet fmaller Infef); (to all which no Knowlegecan 
be afcribM) muft convince him of the Wifdom of 
their Maker. 

Now how invifible foever the aforefaid Small* 
nefs, efpecially of the Parts of folid Bodies is, 
and confequently unknown ; yet we fee the Sa<* 
preme Wiuiom plainly teaching us all the fame 
Things in his Hdy Word, Prev.\m.26. As yn 
he had made the Earthy nor the Fields , nor the hrghefi 
farts 0} the Duft of the IVorld. Could the infpiTed 
Writer exprefs in more clear Terms, that the 
whole World is composed of very fmall Particles, 
which he here calls Dufl f 

And as if this were not fufficient, we fee the 
fame Spirit manifcfting the fame Thing by the 
Holy Apoftlc Paul, with no lefs Emphatical- 
nefs, in Heh. xi. 3. Throi^h Faith we underfland 
the World was framed by the Word of God, fo 
that Things which are fecn, were not made of iThin^s 
that do afp4ar: Infinuating not obfcurely, that 
every Thing which is vifible , confifts of fuch 

ver 
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very fmall Parts^ as that it does thereby become 
invifibky agreeable to the late Difcoveries and £x- 
penmentSj whereof we have treated above. 

Sbct. XXX. Gnas Bodies are for the nwfi part 
divided atfirfi into ftnoB Particles^ before God is 
fkafed to tnaheufe of them. 

And that we may fee how often the wife Di^ 
re&or divides great Bodies into fuch imall Par- 
tlclesy before he thinks fit to make theni become 
Infiruments of his Power ; let us oonfider of bow 
little Ufe and Advantage Water^ for Inftancc, 
would be whilft it remained Ice, or a great hard 
and Iblid Body, in Comparifon of what it is 
when fluids and divided into Millions of Parti* 
des ; Whilft it remains Ice, can it ib conveni- 
ently fapply Drink to tbirfty Animals, or Noi:h 
rilhment to Plants? Can it bear loaden Ships, 
and carry tliem through the whoie World? Can 
it afcend into the Air, in order to come down 
again in Rains and Dews, or render thofe inna-- 
merable 3ervices which Men reap from i;t when 
divided into minute Parts ? 

Whilft Fire being icolle&ed and (but up in Turf, 
Wood, Coals, and other comhuiUble Matters, 
compofes great and fdid Bodies, wjbai: Efie^s 
can it produce in focb a State ? And unlefs thpfe 
great Bodies be firft divided into fmall Particles, 
and Flame produced by the Motion thereof, can 
they be any ways ufeful for Warmth, for Light, 
for melting Metals, for preparing Food, and o* 
ther neceflEary Purpofes ? 

The moft aftive Matter that we know of a- 
mongft humane Compofitions, is Gunpowder : 
What can it do whilft it is only Salt-Petre, Brim- 
fione, and Coals ? But when thofe fmalleft Par- 
ticles of which it conlifts, are let loofe and 

put 
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put into MotioD, what is there in all Nature here 
upon Earth, and round about us, that can refift 
its Violence ? Infomuch that even Thunder and 
Lightning, which are obferved to be the moft ter- 
rible Powers in the World, tho' they likewife 
are compofed of fuch fine Particles as are capable 
of floating in the Air, are fo exadly imitated 
therebyj that he who kts the Flame of the fi3r- 
mer, or hears the Noife, and fometimes feels the 
Earth trembling under his Feet, has oftentimes 
Reafon to doubt whether it be not really natural 
Thunder and Lightning which produces thofe 
amazing Eflfeds. 

We may learn from hence, as from an Experi- 
ment made, and ferving only for that Purpofe, 
how great the Force of the Particles is, which, 
as far as our Inquiry can extend itfelf, muft be 
efteemed the moft minute of all, fuch as fimple 
Fire and Light. 

But to bring no other Inftances, it feems plain 
enoi^h from thefe, and the like, what we have 
undertaken to prove, namely, that the Almigh- 
ty, in order to convince even the moft obdurate 
Atheifts, does ordinarily make of none of the 
great Bodies, in the Operation of his moft re- 
markable Wonders, ^till he has divided the faid 
great Bodies into fuch fine and minute Particles, 
as are almoft unconceivable by the Mind of Maou 
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CONTEMPLATION XXVI. 

Of Certain LAWS <?/ NATURE. 

Sect. I. IVhat a Law of Nature is. 

WE underftand by this Expreffion, nothing 
more here than a kind of Property or 
Power producing fomething in or about Bodies 
or their Parts^ and which may be experimentally 
proved in certain Circumftances to have always 
place in the fame ; but we (ball not pretend to a 
deep Scrutiny here, whether they be produced 
immediately by the Firft Caufe, or by Second 
or Intermediate Caufes a£ling in or about them. 

Sect. IL Tlhe Laws and Powers of Cohefion. 

I F then we refleft on the inexpreffible Num- 
ber and unconceivable Smallnefs of the Particles 
of Matter of which the Univerfe condftsj even 
the mofl obdurate Atheifts cannot deny, that 
Laws are necelfary in order to produce this beau- 
tiful World, and all that is to be found therein. 
And if every thing were moved by mere Chance, 
working without Rule or Order, (juft as if lit- 
tle Particles of Dull were blown by different 
Winds) no body that is reafonable, but muft con- 
fefs, he could expeft nothing but the utmoft 
Conflifion from thence. 

The 
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The firft Law or Power then that occurs to us, 
is that of Cohejiofiy whereby certain determinate 
Rinds of Atoms adhere to each other, ta order 
to produce together certain determinate particular 
Eflfeds. 

Let then an unhappy Philofopher tell us, when 
he fees fo many Men, Beads, Plants, Heavenly Bo- 
dies, and what ever elfe can be reckonM among 
Corporeal Beings, formed with fo great Regula* 
rity and Order by fuch a Cthejhn of Parts, whe- 
ther there be not infinitely more Wifdom required 
thereto, than to build a Houfe of the neceffary 
Materials of Wood, Stone, Iron, Glafs, &€. fup- 
pofins them to be all prepared and brought toge- 
ther for that Purpofe ; and certainly he wodd 
not afcribe this latter to Chance, or the ignorant 
Laws of Nature only. 

Now with how^reat a Force the Parts df 
fome Bodies, fuch as Flints and other Stones, Dia- 
monds, Iron, and other Metals do cohere^ is ina- 
nifeft by Experience, and particularly from the 
Violence that is requifice in many, to feparat^ the 
Parts from each other. But if any one fiiould ob- 
jcd, that this Ctrhefion is only produced by Reft 
of the Parts among one another, and that in 
order to continue Bodies in Reft, there is not f^ 
much Wifdoin or Power neceffary ; he may karn 
from Mr. Marrmte^ de Percuff. Part II. Scft, 2. 
and from Mr. Huygensy Sed. 3 . that he is miftajkea 
therein ; thoPp Gentlemen liaving proved, that a 
Body, ix)w great foever, upon the leaft Percuffion 
or ftriting of another, how little foever it be, 
lofes its Reft and is put into Motion ; which yet 
is never experienced in hard Bodies, the Parts of 
which (were they as hard as polfible) if they 
only cohered by Reft, might be blown away and 
fcatter*d with the Breath of one's Mouth, like a 
Hei^p of Duft. 

BefideSi 



The Religious F^ilcfopber. 895 

Befides the Greactiefs of this Forc^e of Cohejfon^ 
it is likewife wonderftrl to obfervc the Variety 
thereof, by which every thing is and remains a- 
dapted to its proper Ufes after a particular man- 
ner. Thus if aU the Parts of the Tongue cohe- 
red, or were fo ftrongly joyn'd together as thdfe 
of the Teech, it would be immoveable ; and if 
theTeerfi were as foft a^ the Tongue, they would 
not be^ fit CO grind our Food : If the Parts of 
Corn and other Kfeats with which Men and 
Beads are nourifhed, were as hard, and cohered 
as doTely as Iron and Flints, the Earth would be 
foon difpeopled. If therefore any one be ftill fo 
blind as not to difcover in the Manner and Vari- 
ety of Powers of this Cohefibn, or of the Hard- 
nefs and Softnefs of Bodies, an infinite Wifdom ; - 
why does not he maintain likewife (to make ufe 
of a plain Comparifon) that pur Beds and Blank- 
ets are foft, and the Wooden Frames belonging 
to 'em are hard by mere Chance, and without the 
Defign of the Workman ? 

Sect. III. Tlhe Laws and Powers of Separation. 

No w if all the Parts of Matter Ihould be fnb- 
}c6t to no other Laws but only thofe of Cobe/ion, 
the World would be filled with all the Carcases 
of Men and Beafts, with all the rotten and pu-- 
trified Plant's, as with an odious and loathfome 
Burthen ; and every thing remaining without any 
Alteration in its Corporeal Figure, would be en- 
tirely ufelefs to many Purpofes. Now can an un- 
happy Sceptick obferve herein no Wifdom of the 
great Governour of the Univerfe ! Forafmuch as 
thofe very Parts, which in other Circumftances 
did before ftridly cohere, are compelled to obey 
other Laws and Powers, and to leparate them- 
felves from each other. By this Means the World 

is 
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is bisburthen'd and releafed from fo many unne- 
ceffary things^ the Parts of which are divided 
from each other by Fermentation and Putrefa&i- 
on ^ and afterwards again feveral other Matters 
are formed thereof» as for Inilance^ the mod fruit- 
ful Lands, and many other Advantages do refult 
from thence, of which a Multitude of Examples 
might be given i but we (hall mention no more 
here, having already Tpoken of this Circulation 
of Matter upon other Occafions. 

Sect. IV. 7he Unattritim of fuch fine and tendtr 

Particles. 

But there's ftill a Law and Power, which will 
amaze every on that refleds upon it, namely^ 
That thefe Particles of Matter, fo fmali and to 
fine, ^ould have continued for fo many A^ 
without Attrition^ or wearing away; notwith- 
{landing that they have undergone fo many Frh 
liions or Rubbings, fo many Percufjions or Strik- 
ings among themfelves^ or againft other hard Bo* 
dies, befides Motions innumerable i infomucb 
that it (hould feem, that in fo many hundreds of 
Years theywould have been entirely ground to 
Atoms, or all their Angles and Corners, being 
worn away, become round ; which Figure £x« 
perience teaches us to be the laft that all Bodies 
afTume, before they be perfedly bruifed or ground 
away : Who can imagine, that it (hould be poT- 
(ible that the Particles of Fire, after fuch dread* 
ful and raging Motions among each other ; the 
Particles of Air, after violently (Iriking by Thun^ 
der and Lightning, by Hurricanes and Storms, 
againft other hard Bodies ; the Particles of Wa- 
ter, after fa many Ftidions, for Ages, againft 
Tandy and ftony Beds, and againft Rocks, (hould 
ftill preferve the ncceifary Forms^ were it not 

that 
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this Law of Unattriton of the fmalleft Par- 
ticles did obtain in Nature ? Or that others 
were continually produced in juft the fame Num- 
ber, neither more nor lefs, in the ftead of thofc 
that were confumed^ both which prove a Divine 
Providence. 

S fi c t* V. Two Principal Laws rf Nature^ Pcrcuf- 

fion and Attra&ion, &c. 

From thefe Powers we (hall now pafs on to 
others, of which there be two principal ones^ 
and according to the Laws of which, moft Bodies 
difpofe themfelves: The Firft is Percuffion^ the 
Secmd is, by very great Mathematicians of this 
Age, termed AttraBion ; to which fome likcwife 
are wont to add confequentialiy, the Power of 
Repulfion. 

Two Bodies are (aid to flrike when one of 'em 
runs againfl the other which is at Reft, or like- 
wife if the laft meets the firft ; as alfo when the 
laft running flower than thfe firft, is overtaken^ 
whether the Way along which the Motion hap • 
pens )>e in a Right Line or Oblique with refped 
to each other. 

We don^t here difpute whether fome Philofd- 
phers are in the right, in deducing almoft all Caufes 
of natural Appearances from thefe Percuifiohs ; but 
that there i$ an infinite Number of fuch Motions 
at all times in the World, is unqueftionable. Let 
us only confider the unconceivable Nuihber of 
t^arts of which Fluids confift, and imagine that 
many thereof, as Air, Light, Fire, Water, drc. 
are in continual Motion^ which could not hap- 
pen without Millions of I^ercuflions againft one 
another in an Inftant i No^ if there were no 
Laws obferved by them herein^ let us think what 
a Gonfufidn all Things would be in. 

Vol. IIL 1 i i Kow 
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Now what thefe Laws are, as has been fhewii 
by fVal/is, IVren^ and Huygens i and Sir Chrifiofher 
Wren in particular has proved, that the fame do 
experimentally agree with the Things themfelves, 
which Mr. Mariotte has thought fit to defcribe in 
a diftinfi: Treatife. Now let an Atheift confider 
whether it can be without a fuperior Dire&ion, 
that fo many thoufand Millions of Bodies, all of 
'em entirely ignorant of what they are doing, 
(hould have fo ftridly obey'd the Rules of Ma- 
thematicks for the Space of fo many Ages. 

And (ince among thefe Laws that are obferved 
in the PercuiSon of Bodies, there are likewife 
found fuch which may indeed be deduced by Coo- 
fequence from others that are intelligible ; but of 
which notwithftanding the Manner how thefe 
Laws are performed, is incomprehenfible to everjp 
one I let an Atheift think whether we ought not 
to conclude from the Incomprehenfibility of the 
Manner of the Operation, the Incompreheniibi- 
lity of the Operator himfelf, and thereby ac- 
knowledge a Wonder-working God. ^ . 

To give an Inftance thereof here : it is obvious 
to thole that underftand the Mathematicks (but 
who can comprehend the How thereof?) thatai 
Body in the Percuflion does communicate not 
only a greater Degree of Velocity, but alfo a great^ 
er Force and Motion to another, than it fitift had 
itfelf, and yet almoft retain all its own. The great 
Philofopher for Motion, Mr. Mariotte^ calls this, 
in his Treatife of Percujpon, p. 153, 154, a very 
furprijing Paradox ; and a few Lines below, a vtmt- 
derful Thing ; and that he might leave it paft 
doubt, proves it experimentally. 

And Mr. Huygens dcmonftrates, in what he has 
writ upon this Matter, that if one placed a hun- 
dred Bodies next one another in Reft, of which 
each following was always half as big as the pre- 
ceding; 
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ceding^ and in cafe the Motion begins from the 
biggeft; the Velocity with which the fmallcft 
would proceed, would be 14,760.000,000 greater 
than the Velocity with which the biggeft was 
moved ; but in* cafe the Motion begins from the 
fmalleft, the Greatnefs of the Motion in the 
whole will be fo much the more augmented, a$ 
4,577.000,000 is more than an Unit. 

lAtWhifton has transferred this from Mr. Huygens 
into his PrakB. Phyf. p. 55. and names the fir It, a 
wonderful Augmentation of Velocity ; but the laft, a 
more wonderful Augmentdtion of the greatnefs of Motion. 
To pafs on now to a fecond Kind of Powers: 
It is faid, that the Body A {rab, XXIV. Fig 2.) 
has an AttraSiive or a Repulfive Force {Vim Attra^ 
Bicem vel Refellentem) or otherwife, that the Body 
B gravitates to, or is repel rd from the Body A, 
when we fee that another Body B is moved to- 
wards, or driven from A, without the Interven- 
tion of any other Bodies, which by protruding 
the faid B, may b^ affirmed to produce fuch Mo- 

tion. 

" A Philofophcr who afcribes all to Percujjion and 
Protrufion^ muft not think he has a Right to deny 
the Aftion of thefe Powers, becaufe he can't com- 
prehend the Manner after which Thihgs thus hap- 
pen ; forafmuch as, according to fuch Notions, 
wc might rejeft ihany Things likewife which Ex- 
perience prove really to come to pafs. Who can 
conceive the How or what has been fliewn to hap- 
pen about Percujjion^ Or abbut the Operations of 
Light in Contemplation XXIV ? Howniany Eflfefts 
arc there in Chyniiftry, as likewife in Hydrofta- 
ticks, of which we have not yet been able to com- 
prehetld the Manner how they tome to pafs ? No 
more than &f what hais been faid in Comemp.'X'Xllh 
about the Bodies and Roots of Plants, which 
perhaps would be as hardly admitted as this Do- 
VoL.ni. iiia arine 
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i^rine of AttraEiion and Repulfion^ if nothing mud 
be believed to be true, but that of which we caa 
underftand the How and the Manner. Thofe 
therefore who make other Scruples and Difficul- 
ties, may confult the famous Writings of Dr. Gre^ 
gory^ Mr. iVhifton, and others,who have illuftratcd 
the Phyficks of Sir Ijaac Newton, and allow of fo 
many of the Arguments which are there ufed to 
demonftrate this AttraBion and Refulfion, as they 
think do fully prove the fame. 

Now to fliew briefly, that thefe two Powers 
of Nature are not fupported by a mere Hypothec 
(is, but that we fee by Experience^ that one Body 
is moved towards the other, and one Body driven 
from another, while no Man has ever yet been 
able to prove, by any fatis&6):ory Arguments, any 
fuch Matter, to the protruding Faculty whecec^ 
thefe E(k&s can be afcribed : Let thole who are 
not yet convinced thereof, obferve another Pro- 
perty of Matter, namely, that all Things are 
heavy, or do gravitate and move towards the Esrtb^ 
or Center thereof: After the fame Manner alfo the 
Planets are carried towards the Sun, the Satellites 
or Moons towards their primary Planets ; and yet 
no Body has been able to fhew to the Satis£i£tiQri 
of all, what has been the Caufe thereof; andevea 
the Arguments that are produced to prove the 
contrary, do not want thieir Weight ; all which 
may be feen in the Works of the above-mention- 
ed Gentlemen. 

That which we have quoted in Ontemlatim 
XXI V. about I/gfo, from^Sir Ifaac Newton^{which 
he fays in his Opticks, p* 336, to be incomprehen- 
(ible to fuch as follow the vulgar Hypothefes) is 
in p. 3 JO of the fame Treatife fo accurately folved 
by that Gentleman according to the Laws of 
AttraBion^ and confirmed by fo many experiment 
tal Truths, that it would be very difficult, with- 
out 
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out fuppofing an Attraftion, to diTcover any pro- 
bable Caufes of the fame ^ befides this^ Chymi* 
firy furnifhes us with numberlefs Examples of fuch 
Motions in its Efervefcences and Conjundions of 
Bodies and Salts, and in its Precipitations or Sepa- 
rations of Bodies ; both which do plainly repre- 
fent an AttraBion and Repulfion. The Caures3 if 
there be any, among the Bodies that are near each 
other, we fiiall not here inquire into, and even 
Mr. Mariotte feems, in* his Treatife of Vegetation^ 
p. 15, to acknowledge fuch a Motion, which he 
calls a Motion of Uuion^ and feems to underftand 
thereby fomething analogous to this AttraBion. 

Sect. VI, and VIL Gravity and its EffeBs. 

To come to the Particulars of Tome of thcfc 
Laws of Nature : 

One of thofe Appearances of Nature which 
are fo familiar to us, that it is daily looked upon 
by the moft ignorant Men without any Surprife, 
namely, the Gravity of all Bodies, has often oc- 
curred to me as an irrefragable Proof of a Wife^ 
Powerful and Gracious God ; and let him who has 
not yet been convinced by any other Arguments, 
ferioufly refleft with himfelf, whether it could have 
happened by mere Chance, and without any De- 
iign, that every thing which we call a Body, and 
which is to be found here upon Earth (for we 
ihall not now take any notice of thofe things that 
are beyond it) iaUs, or is driven down with a 
certain Force, and by the fhorteft Way towards 
the Center of the Earth ; and even when hinder- 
ed by a refilling Power, or any other invincible 
Obftrudion, ftill prefles thitherwards, and oft- 
times with fo great a Violence, that we fee the 
Floors of Chambers, when loaden with too great 

I i i } . Burdens^ 
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Burdens, and even whole Houfes> fink down thro* 
the Force of fucha PreiTurc. 

And chofe who would deduce all thefe Eflefts 
from the Laws of Per cujjion. only, muftatleaftbe 
convinced hereby ((ince fuch PreiTures cannot be 
deemed compleac Motions) that there are other 
Laws that obtain in the World, and other 
Powers operating, than only thofe Percuffions 
which proceed from Local MofioUn 

Particularly, that we may be convinced o£ the 
Diredion of a Divine Providence, let usconfider^ 
Firfiy What great things are brought about upon 
the Earth, by this fimple Law of Gravity. By 
this alone it happens that the Globe of the Earth 
continues in its firft State^ and remains banging 
upon iris Center as upon nothing ; that the Sea re- 
mains hanging upon its Bottom, which is heavier, 
and furniihes Men with all thofe Conveniencies 
we have formerly mentioned ; by this Gravity 
Rivers flow, which would otherwife ftand flill, 
and be turn'd into putrifying and (linking Lakes; 
by this the Rains, Dew, &c. defcend from the 
Clouds, and moiften the Earth, caufing it to bear 
Fruits for the fupporting the Lives of Men and 
Beafts, and providing Drink for all Creature: 
'Tis by this Gravity that Boats and Ships can fail 
upon Rivers and Seas, and that thofe Waters are 
difpofed and rendered proper to bearvaft and hea- 
vy Burdens upon their Backs ; and whereby the 
Art of Men does produce fo many agreeable 
Fountains and charming Cafcades that adorn the 
Gardens of Princes, and caufe Brooks to run 
from Mountains, and Pumps to raife Water, and 
innumerable other Ufes, that are owing only to 
the Gravity of Water: *Tis this that caufes Fire 
and Smoak to mount upwards into the Air, and 
puts in A&ion the Elaftic Powers thereof, which 
if the lower Air were not preffed by the Weight 

Or 
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of the upper, would, after having once dilated it 
felf, remain To, and then all Things breathing 
would be immediately fuffocated, even the Fifhes, 
as we have faid before, could not continue under 
Water without dying ; nor could one only Parti- 
cle of Water (of which there are fo many Thou- 
fand in one (ingle little Drop) afcend into the Air 
when the fupcrior Preffure were removed ; as alfo 
the Water kept up in the Clouds, being at once 
fuddenly poured down, all Rain and Dew would 
ceafe from thence-forwards ; and thus this beau- 
tiful Globe of the Earth, together with Men, 
Beafls, TreeSj Flowers, and Herbs, would be 
abandoned to a general Deftrudion : And if we 
were to reckon up all the Ufes of Gravity^ any 
one that is but the leafl verfed in natural Inqui- 
ries, muft be convinced, that ic is no Hyperbole 
to fay, that they would fill a whole Book. 

Sect. VIII. ConviBions from the foregoing. 

T p conclude ; Certainly an Atheift muft be ve- 
ry unhappy, who pondering all thefe Things, and 
being taught by fure Experiments, and by this 
meet and fimple Gravity^ or rather by this only 
Motion and Tendency to the Center of the Earth, 
what ftrange Effe£i:s are brought about, is not able 
to difcover that infinite Power which fubjefts all 
Things, all Bodies, from the very greateft to 
tHb fmalleft, and even the Particles themfclves of 
Light and Fire to this Property ; nor obferve a 
Wifdom which by this fimple Law of Nature 
does with fo much Eafe, and fo little Trouble 
produce Effeds capable of exciting Aftonifliment 
in the moft experienced Philofophers ; finally, 
who perceiving, that among all the Events pro- 
duced by Gravity J there are hardly any, or rather 
there are none at all, which do not contribute to 

I i i 4 his 
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his own, and all other Mens Happinels, yet can-* 
not fee the Goodnefs and Mercy of God therelQ, 

3 E c T, IX. Heanjenly Bodies gravitm toviords 

each ether. 

But it is aftonifhing, what modern Obferva-^ 
tions have rendered very probable, namely. That 
this Natural Law of Gravity extends itfelf thro' 
the whole vifible Univerfe, and feems to prevail 
over all, even over the great Heavenly Bodies, 
which gravitate towards each other in the fame 
Manner as the fublunary Bodies feem to tend beiq 
with us to the Center of the Earth ; upon which 
Foundation the whole Phyfical Syftem of Sir Ifaac 
piewtoHj who feems to b^ chiefly followed by the 
great Men of this Age in many Things, is built. 
But I don't here undertake to found my felf upoii 
the bare Opinions of any Philofopher, forafmuch 
as they are often contradicted by others, fo long 
as the Experiments are not only not uncontefta- 
biy, but likewife not fufficjently known : I fliall 
therefore only endeavour to reprefent fome few oi 
thofe things that appear true by Experience^ foe- 
the Inftrudion of thofe for whom we are here 
yrniitig. 

It is plain, by Experience, that all Bodies be-i 
ing once put into Motion, purfue their Way iq 
one and the fame Right Line^ if they do not meet 
with any Obftrudion, nor are turned out of their 
Way by another Power ; fo that whatever is mo^ 
ved circularly, as in Tah. XXII. Fig. i. the Stone 
A in the Sling S A, being let loofe, will purfue 
its Way according to the ftrait Line AF, which 
touches the Curve A H D E. 

Now it has been proved by Obfcrvations, yea 
and admitted too, without any Difpute, by the 
mpft;^ if np( aU \h,z mpdern ^reat AftronomerSj, 
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that the heavenly Bodies, as A, (Tab. XXII , 
fig. 5.) which they call the Planets, move about 
the Sun S, in a Curve Line A H D Z, which is 
not circular, but what the Mathematicians call 
an Ellipjis, at leaft comes very near to it. 

And again it is plain, by what has been faid, 
that a Planet being in any Point, fuch as A G, 
&c. of this EUipfis A £ D Z, would purfue its 
Way according to the Right Lines A F, or G I, 
which touch the Ellipfis at A or G, and fo would 
entirely forfake the (aid Curve Figure, which it 
defcribes, were it not that another Power did 
continually caufe it to approach or incline to- 
wards the Sun S, whofe Force reprefents the Lines 
F G and H I, fothat we fee, that from the Courfe 
of each Planet, a plain Proof may be brought, 
that there is an a&ive Force that attrads it every 
Moment to the Sun S. 

Laftly, Experience teaches us, that the fame 
Power of Inclination obtains not only in the 
great Planets that move about the Sun, (Tat. 
XXII. Fig. I, and 2.) with refpeft to the faid 
Sun, but likewife in their Satellites ; for Inftance, 
in thofe of Jupiter F, and Saturn H, in relation 
to the fame Planets, fince thefe are commonly 
attraded to their primary Planets, after the fame 
Manner as thofe Planets are attrafted to the Sun, 
or exert a Motion by their Gravity towards the 
fame. 

5 EC T. X. and XI. Afirong Proof that the Heavenly 
Bodies gravitate towards each other ^ and Conviiii* 
Siions from thence. 

But befides all this, I muft not pafs by a re- 
markable Obfervation related by Mr. Whifion^ 
PraleSi. Phyf. p. 289* who fliews experimentally, 
that befides this Gravitation or AttraAion be- 

tween 
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twecn the Planets and the Sun, and between the 
Satellites and their Primary Planets, there may be 
vifibly difcover'd the like Attraftion between one 
Planet and the Satellites of another. Thefe ate 
his Words, fo far as they relate to this Matter. 

For /li Saturn H (Tab. XXIL Fig. i, and 2.) re- 
mainedfome Tears ago a long Time about its ConjtmBi- 
on with Jupiter F, (that is, when Saturn and Ju- 
piter are at the nearefi to each other y and we fee from 
the Sun S, Saturn at V, and Jupiter at F, /», «r 
almofty in ajlrait Line) and confequemly it muji ne* 
cejfarilj followy that Saturn, by reafm of the Great' 
nefs of its Body, and its Nearnefs to Jupiter, (for it 
is by both thefe that the Force of Attradion i% re- 
gulated according to Mr. IVhifton) mufl occafionfme 
remarkable and vifible Effects in the Satellites ofjupir 
ter, ij that Planet with its Satellites be attraaed t$ 
Saturn ; fo the Matter is really i and the Satellites •/ 
Jupiter do charge their ufual Courfe in this Nearnejs 
of Saturn, agreeable to the f aid Law of AttraBion. 
So that even the fo juftly efteemed Aftronomer^ 
Mr. Flamftead, who would not at firft allow of 
this Attraftion in the Heavenly Bodies, after ha- 
ving made the mod accurate Calculations, did 
frankly confefs, that this Law does likewife ob« 
tain among them in full Perfeftion. 

Now let any one who hitherto has doubted of 
God's direfting Power in the World, judge from 
thefe Experiments, whether there be not a won- 
derful Force afting upon thefe vaft Globes (whofc 
Magnitudes are not wont to be meafuredby Feet, 
Fathoms or Miles, but by whole Diameters of 
the Earth ; and whereof one, namely Jupiter, is 
equal to 8000 Globes of the Earth) which Power 
fb violently protrudes thofe Bodies without any 
Inftruments, that no Cannon Bullet can be com- 
pared to the Swiftnefs of their Motion ; and 
at the fame time does fo ditcGt the manner of 

thefe 
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thefe violent Motions likewife, without ufing any 
▼ifible Means^ that they are obliged (in fpight of 
the unconceivably ftrong Efforts^ which they in- 
ceffantly make, to fly out of their Orbits^ to obey 
the prcfcribed Laws of AttraBion or Gravitation 
upwards each other in every the fmalleft Point of 
their Way ; and thereby to determine their Moti- 
on within fuch narrow Bounds, even fo far, that 
thefe Planets at a greater Proximity to each other, 
do, by the fame Laws, continually depart farther 
from each other, and do render an Obedience 
thereto according to the moft exad: Rules. 

FinaBy, After all this, let the unhappy Atheift 
confider, fince all thefe Heavenly Bodies are driven 
or attrafted with fo dreadful a Force towards 
rach other, whether it happens without Wifdom, 
xhat they having for fo many Ages moved accord- 
ing to thefe Laws, have not at fome time or 
another fallen foul or firuck againft each other in 
fuch a manner, as to burft in a thoufand Pieces ; 
the rather, becaufe even fome of the principal Ma- 
thematicians maintain, that it is poffible that not- 
withftanding the regular Motions afcribed to the 
Comets, they may yet run againft the Globe of 
the Earth, and fo produce a Percuflion between 
two fuch fwiftly moving Bodies, which no Body 
can think upon but with Terror : But of this laft 
fort of Heavenly Bodies, fince we know fo little 
of *em, excepting what is liable to Difputes, we 
(hall make no farther mention here. This is cer- 
tain, that unlefs an Atheift does abfolutely deny 
his own Principles, and allows that an uncon- 
ceivable Wifdom and Power, working without vifi- 
ble Means, has place in the World, he will live in 
a continual Fear, that the like Misfortune may bc- 
fal the Earth upon which he dwells : For that 
thefe Laws according to which fuch great Bodies, 
jipne excepted^ do continually endeavour to ap- 
proach 
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proach each other, can be afcribed to any other 
Caufes than merely to the Will of the fupream Di- 
reftor, does not feem to me to have ever yet been 
proved by any Body. 

Sect. XII. The Operations of Gravity in Bullets 

and Bombs. 

N £ I T H B R Time nor Place will permit us to 
produce here any more of all thofe Aguments from 
Mechanicks or the Science oj Motion^ by which we 
could plainly prove a Direding Wifdom ; fince all 
the Motions of Bodies running againft, or a* 
mong each other, even to the very Smalleft, are 
found to obferve certain Laws, which could not 
proceed but only from an Underftanding and Pow- 
erful Being, fince they are regulated according to 
Reafon and Judgment. 

The aforementioned Gravity feems alone to 
give fufficient Proofs thereof in thofe Things 
which are every where obferved among us upon 
the Superficies of the Earth. 

And for greater Confirmation, what is there in 
the World more Untradable, more Ungoverna- 
ble, than the Motion of the Parts of Gunpowder 
when ^cis fet on Fire ? And who could have ima- 
gined that thofe Motions in the difcharging of Bal- 
lets from Guns, and tolling of Bombs from Mor- 
tars, do always obferve the Laws of Gravity pre- 
fcribed to them in their dreadful Force and Swift* 
nefs, with fo much Accuracy and Nicenefs, as 
to become on that very account the Objefts of 
the Mathematicks ? And yet we fee that they 
don't move one Point forwards without continu- 
ally obeying the fame in their fo fwift a Courfe^ 
And this Experience is even proper from whence 
to form fixed Rules in Gunnery and Bombarding, 
whereby Bodies protruded with fo unexprefBblc 

a Force^ 
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a Force, in a Courfe fo fwifc, as hardly to be rc- 
ftrained by any Powers, can be fo cxaftly deter- 
mined and regulated by the Defign of Men, who 
have ftudied the Laws to which they are fubjeft, 
as to be made to fall upon, or ftrike any particu- 
lar Place, provided the fame be within their 
Reach. 

Sect, XIII. Tlhe Operations of Gravity in the Cate- 

naria, or Chain-Curve. 

W E could here produce numberlefs Cafes in 
which it may be proved, that not only thofe pro- 
digious flying Globes, fuch as Cannon-Bullets and 
Bombs, of which we have already fpoken, but 
likewife thoufands of Millions of others, and of 
the fmallqft Bodies,do defcribe Geometrical Curve 
Lines, wherein the Property of the Line, accor- 
ding to all the Laws of Mathematicks, is pre- 
fervcd in all its Points. Thus there run many 
thoufands of Water-Particles out of the fpouting 
Pipe of a Fountain, and not one of 'em fiiall 
tranfgrefs the Line which the Mathematician can 
(hew that it ought to defcribe in thofe Circum- 
ftances. What Honour did that great Mathema- 
tician Leibnitz, acquire, by (hewing that he had 
attained to a perfeft Knowledge of the Curve- 
Line, AC B, T'ab. XXIV. Fig 3. which is pro- 
duced by the Gravity of the Parts of a Chain or 
Rope, faften'd to two Nails, A B ? And how 
much Efteem and Credit has it given to Dr. Gre^ 
gory, to have been the firft Difcoverer of fome new 
Properties of the (ame ? How many Mathema- 
ticians have in vain turned all the Powers of theit 
Mind towards thefe Difcoveries, who notwith- 
ftanding that they fufficiently knew the Proper- 
ties of Gravity, which was the only true Caufc 
thereof ; yet arc forced to own, that they were 

unable 



908 The Religious Fbilofopber. 

unable to defcribe rightly upon Paper the Catena- 
ria or Chain-Line^ for fo the abovefaid Curve is 
named ? And who can contemplate without A^ 
fionifliment^ how nimbly the ignorant Parts of 
which this little Chain confifts, do difpofe tbem- 
felves by their Gravity into that Order^ which is 
requifite to produce the fame? And thus we 
might give many more Examples of the fame 
Nature. 

■ 

Sect. XIV. There can be no ignorant mceffarj 
Firfi Caufe deduced from a Series of ignorant Caufes 
operating together. 

1 K N o w very well, that thofe who fet them*- 
felves as much as poiSble againft a Knowledge of 
God refulting from the Creatures, will anf^iO'er, 
that thefe Laws of Nature, according to which 
all thefe Things happen, and this Difpofition of 
the Pares of the Catenaria, this Motion of Foun* 
tain-Water in its Courfe and Line, this Drre- 
etion of Bullets and Bombs in their Flight, are 
always neceffary, and that it would be impoffible 
it Ihould happen otherwife ; and this they main* 
tain to be the Reafon that thofe Mathematicians, 
who argue juftly, can draw Conclufions agreeing 
with the Premifcs. 

For Inftance, it is known that there is a Law 
in Nature, that in cafe two Powers do equally 
a0 upon a Body A (Tab. XXIV. Fig. 4.) of which 
one ading in the Dire&ion A K, and the other 
according to AL, would move the fame Body : 
As the one or the other is more or lefs violent, 
that Body will be moved according to different 
Lines A D, A E, or A G, which are found and 
determined by drawing a Diagonal Line in the 
Parallelogram A B E F, A H G C, the Sides of 
which confift of the Lines along which the Body 

would 
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would be moved by each particular Power in the 
fame Time, as here A B and A F, or AH and 
A C ; from whence it then follows, that if in a 
Minute, or more or lefs Time, the Body A fliould 
be moved by one Power from A towards C, and 
by another Power from A to B,- that the fame 
Body A, by the Adion of thefe two Powers, 
would equally in one Minute be driven, accord- 
ing the Line A P, the Length A D, which is the 
Diagonal of the Parallelogram A B C D. 

But in cafe the firft Power could move the fame 
not from A to C, but to F, in one Minute ; and 
the Second Power remained the fame, it might 
defcribe the Line A £ in a Minute : In the like 
manner alfo for the fame Reafon, if the Second 
Power that protrudes it towards A L, were 
greater, and could carry the Body in a Minute 
from A to H, if the Firft remained unchangeable 
according to A C, by both the Powers together, 
the Body A might in one Minute run the Space 
from A to G along the Line A G. 

From which Principles Sir Ifaac Newton has 
fliewn briefly in his Princip. Phihf. p. 14. and 
Mr. Varigmn more largely in his Nowvelle Mecha- 
niqucy that all the Laws of Motion, and the Rules 
of Mechanics do neceffarily flow, and have given 
Inftances thereof in all the Mechanical Powers. 

It is likewife known, that the Flight-Line of a 
Bullet difcharged from a Cannon, (Tab. XXIV. 
Fig^ 5. A DEF G) is determined merely by this 
Law of Nature ; forafmuch as there are every 
where two Powers acting upon it, viz.. one, 
which being produced by the Force of Gun- 
powder, does continually impel it from A to K ,- 
and another, that of Gravity^ which caufes it to 
defcend continually by the Lines A B, DL, E M, 
iXc. which are at Right Angles with the Horizon. 

Sect. 
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Sect. XV. The Firft Motion proves a God ; as 
does alfo the Continuation and Communicatioa 
of Motion. 

S I N c E the Philofophets^ whom we are endea- 
vouring to convince, are wont to enquire intO| 
and to prove the immediate Caufes of all Things 
from their Effeds or Operations only, why do 
they not more ferioufly endeavour toafcend to 
the firft Caufe of all Things ? They find that the 
moft, if not all the Appearances in Nature that 
have been hitherto known, are caufed and brought 
about by Motions ; whether we may call theni 
Frotrufions, or (with fome other great Men d 
the prefent Age) AttraBions or Repulpons i chey 
enquire what Laws of Motions muft follow firom 
either Percufftons or AttraBions. Now let them 
extend their Studies to the Caufe that firft pro- 
duced thefe Motions,and immediately the Powef 
of a Deity will appear to them from Mathemar 
tical Conclufions, especially if they will pleafe to 
refled upon what Experience has taught them and 
all Mankind ; namely, 

I. That a Body may be put into Motion, and 
may likewife be at Reft, or ceafe from Motion ; 
and that in both thofe Cafes it will remain ft 
compleat Body, and preferve its Exiftence. 

II. It follows from thence, that Motion doet 
not belong to the Being of a Body. 

III. Whereupon it may be here obferved, thai: 
the famous Sir ffaac Newton, and the Commenta* 
tor upon his Arguments and Demonftrations, Mn 
H^ifton in his PraleB. Phyf. Defin. I. p. 2$. (wd' 
Inftance in both thefe Gentlemen, becaufe no 
Body will difpute them the Title of very great 
Mathematicians) have rightly defcribed or defined 

a Body 
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a Body to be an extended and folid Subftance, 
i>oc only indifferent to Motion and Reft, but like-- 
wife without any Power in itfelf, and limply Paf- 
five (Subftantia Iners & Pajjtva) ot which Mr. A/tf- 
riottt gives a Pcoof by fevcral Experiments, in the 
Fifth Propofition of his Treatife about PenuJJioii,p. 31. 
(hewing, that how much more fohd a Body is, 
that is to fay, how much more of Corporeal 
Matter it contains within the fame Space, fo 
much greater is the Reiiftance which it makes 
againft Motion. 

IV. So that from all this it is eafie to concli de, 
that no fuch Thing as a Body can be the hrft 
Caufe of thofe Motions, which neverthelefs wc 
find to obtain among Bodies. 
- What can then follow, fave only that the firft 
Caufe thereof muft be Incorporeal, and even won- 
derful and unconceivable in his Operations, for- 
afmuch as not being a Body himfelf, he is able 
to move all Bodies. 

Who is likcwife the firft Caufe of every Thing 
that happens in the World, in which every Thing 
is performed by Motion ,- who is a Caufe work- 
ing freely, and according to his own good Plea- 
fure, without any Neceffity ; becaufe, tho' Mo- 
tion cannot be made without a Body, yet tho' a 
Body exift, it cannot be proved by any Confe- 
quence.that it muft neceflarily move ; fo that if 
it be endowed with Motion, the fame muft be 
deduced from a Caufe operating without any 
Neceffity. 

- Now this Caufe muft be infinitely Powerful, to 
be able to frame an Edifice of fo vaft an Extent 
as the Univerfe is, and to move fuch mighty Bo- 
dies as the Planets with fo great a Velocity, as has 
been (hewn above ; he muft likewife be infinitely 
Wife, fince he is able to direft the Motions of 

V 01. III. Kkk nombcrlefs 
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numberlefs great and fmall Bodies to fuch gloria 
ous Purpofes. This I think no Body who under* 
(lands what has been already faid can deny with 
more Reafon than he can fiifly maintain, that a 
Ship can fail without a Rudder ; that a Watch 
can fliew the Hour without a Hand ; that a BeH 
can found without a Clapper, and fo of man^ 
other Machines^ that they are made without any 
Defign. Now in all Matters where we can dil- 
cover a determinate End and Purpofe, it muft bt 
confefl'ed, that a wife and underftanding Bein^i^ 
concerned in the framing of them, fince nothing 
that has no Knowledge can propofe any End to 
itfelf. Finally y this Caufe muft be infinitely good^ 
fince by fuch Motion it imparts Life and Breath 
to all Animals, and beftow^ numberlefs other Be- 
nefits. 

Be(ides all this, fince it is here fuppofed that 
we have to do not only with a Sceptical Pbilofo- 
pher, but like wife with a Mathematician coo, and 
who confequenriy, in order to fupport the prece- 
ding Objeftions, thinks himfelf capable to fhetr 
how the Laws of Motion may by a perSeft Ne< 
ceffity be deduced from each other without any 
Divine Direftion or Original ,* we intreat diis 
Difputer, that he would only recoUeft the fieft 
Axiom, without which all Mathematical Aigli- 
mentations would be in vain, and which that- 
fore Mr. Whiflon terms the moft Fundamental <£ 
all, in his PrakU. Phjf. Matbem. Axtwm ifsfte i. p 41, 
and which likewife iVoBis in hi^i^Michan.caf.t.9nf. 
II, 12. Huyginsy Nevnon^ tCeil^Uid Marioite^ (the 
laft of whom has endeavoured to render theume 
more plain* by a particular Experiment) and many 
others have laid down for the Foundation of Me* 
chaoics ; it is briefly this : 
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A Bo^ ieing once at Refi^ or in Motioni ceafes mi 
from, that Rejl, or from .b^tng moved m a BJght Line 
with the fame Forced and without any Augmentation or 
Diminution thereof; anJefs another Force a£iing upod 
it produces a Change therein. 

This is allowed by every one, when a Bod^ 
lis ac Reft i but when in Modon ; 'tis doubted by 
inany unexperienced Perfons : Bur fiiice our Phi*- 
lofopher is fuppofed to underftand Mechlnics^ 
he mufi be likewifie convinced of the Truth of 
this Law of Nature^ (ince a great Number of Ex-^ 

:riinents haye been made in Machines to c6n* 

?m the fatBCy by which this Law is with fufiki^ 
cnt Certainty proved a Pofieriori. And it will 
plainly appear to him. whom we fuppofe to. have 
Iread the Wricings of great Men, what Pains they. 
have taken in feeking after a. fati^fadory Caufe of 
this wonderful Phanomett^^. which will ther^for^. 
be unheceflary to mention, here, j and thac fome of 
'em have, a&rted in^ exprefs Wocdsii; that the AI« 
i^hty G6 D is the only Ciufe thereof; ^Cfi.Keil^ 
imrpduS. p; 1 18« 

And if he Ml retains his Ebubts^ let hiai.cdfnr 

&ier the foUowiog^ Law of Natete, a^xordiog to 

trfaidiithasi been aUdwed aude^periepced by every, 

tme; 7%tt; the M^ons^ akdali. ^ir Differiench and 

Cbangh m^all' Bodi^ are gneatihrand'fi^^ 

portions, las tbt Piwers jnbiob UitjMjk the fam.w 

^^ Bodies are gredurihrftnaibrk According[ to tbii^ 

IcriowQ Argument, that all Effej^ are ptpportiotir 

able to their adequajte Caufes : See H^tdlii Iditr 

than. cap. i* Prop^j. So that if one tertam Force 

eaufes one Modop, the (ame being ddubledy^wiU 

caufe a double Nfetioh^ i triple F6tc<^ i triple 

iifotioii« andfoon. t . < . 

And let.ium fiippofe, thai if i Man in^tliebeT 

? Inning of the Worlds <yt fouc or. five hundred 
ears ago, bad laid a ikde coiupd. Masble noon^ a 
V 6 L- m. K k k a Tabic 
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Tableland to put the fame in Motion, had given 
it a Fillip with his Finger ; the £aid Marble, ac- 
cording to the above-mention'd Law of Nature, 
would (if no other Force had opposed its Moti- 
on) have moved to this very Minute with the 
fame Velocity in a Right- Line, and without cea- 
ling, would have continued to run in the fame 
Line fuch a Lengtli^ as no Man could determine 
the end of. 

He knows that this is no vain Notion, but, 
as we have fully (hewn before, a Law of Nature 
really obtaining in moved Bodies, confirmed by 
very many Experiments, and upon which almoft 
the whole Science of Mechanics and PercujJionSf 
particularly the Properties of accelerated and retar- 
ded Motion are founded ; Examples of which may 
be met with in the Demonftrations of the tm 
firft Propofitions of the Mechanics of Dr. IVaUis. . 

And lee him farther conHder with himfelf, if no 
Divine and Incomprehenfible Power had place 
herein, which cauied the Continuation of this 
Motion, and which obliged all Bodies continu- 
ally to obferve a Law, that otherwife was neither 
to be believed nor underfiood ; whether he could 
imagine that the fmall and contemptible Force 
communicated by the Fillijp of a Finger^ . cookl 
be the adequate Caufe ot fuch a Motion, by 
which this little Body can exceed in its Coacfe aU 
the Bounds diat he or any Man living is capaUe 
of Drefcribing to it, without any lofs of its Force 
and^ Velocity ; and whether any one befides him- 
fdf Vould lay, that this fo great an Efied can be 
accounted proportionable to fo mean a Caufe as 
the Fillip of a Finger ; and if this does not fatif- 
fie him, if he be a Mathematician, he muft know, 
firfl^ diat no Body can be fo fmall, or move with 
fo little Force, but that ftriking againft another, 
(tvhich is at Reft, and has no Obfltu&ion) how 

great 
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great foevcr this laft may be, it will move it, and 
caufe it to run forwards in a ftrait Line, fo that 
both of ^em will proceed with equal Swiftnefs ; 
tho' fuch Swiftnefs will be fmaller than that 
which the firft moved Body was endowed with 
alone. (See befides, concerning this Matter, M^al- 
lis his Mtchanicsy Ch. XI. in the Scholium^ Sedt. II.) 

So that from hence it follows, that when a lit- 
tle Body, not fo big as sl Marble, but fo fmall 
even as the fineft Grain of Sand, being protruded 
by the Fillip of a Finger, runs or ftrikes againft 
another Body, which we will fuppofe to be as big 
as the whole Globe of the Earth, or if you will^ 
thoufandsof times yet bigger (provided that nei- 
ther of 'em be Elaftical, and confequently re- 
bound from each other) this great Body will not 
only be protruded together with fuch a Grain of 
Sand according to a Right Line ; but, unlefs fome 
oppofing Force or Obftacle do intervene, and hin- 
der the aforefaid Motion, the great Body, as 
well as the little Grain of Sand, will by the Force 
of this Fillip, continue to be moved according tp 
the faid Lineincediantly ; and if they were to meet 
in the^r Way with a hundred thoufand of other 
Bodies, and each of them were a Million of times 
bigger than the Earth, they would carry them all 
along with *em in Confequeiice of this fmall Force, 
without any ones being, able to determine hoW' 
far. 

Now that this, how wonderful , foever it . ap- 
pears, is certainly true, no Mathematician can 
deny ; but let this Sceptical Philofopher, wha 
hopes by the neceflary DeduAions of one Law. of 
Nature from another, to elude the Providence and 
Intervention of a Gpd ; I %, let him fiiew us 
from his Principles, whether he can any ways 
comprehend, not that fuch a thing aSually hap- 
pens (iot this Mathematics wil} teach him Ji but 

^kk 3 how 
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bow, and afcer what manner this Force of a lit- 
tle Grain o( Sand Co moved does ad ; (o that any 
Percuffion thereof docs not only drive fuch ttrf- 
conceivable great Bodies with any Force, but 
like wife can continue the Motion of thetn wttb^ 
out ceafing for thousands of Ages : And it ha< 
been lonjg a Queftion in Phyficks, H&w the M&iim 
of one Body is communiciited or transfirrd to Mother? 
Which as far as I know, has never yet been righdy 
anfwcred by any. 

Then in cafe be could make no other Reply there- 
to, than that both the Conmtmication and Cominur 
ation of Motion, is fokietbing which indeed be 
fees daily happening, and in the fame Cafes ; but 
that yet the moft internal Eifence of J^otion is 
not fo well known to him^ as that he (hould be 
able to fay, after what manner it paffes from on^ 
Body to another; and notwithftanding whatis 
accoonted the viHble Caufe fas the Fillip, which 
in this Inftance produced fuch a Motion in thf 
3and) has long ceafed to e^ift ; yet the EfkGt may 
iafl not only in its Form or Being, but likewife in 
the fame Force, fuch a Number of Tears, as n« 
Man is able to determine ; for to (hew the Great- 
hefs thereof, it is well known to tbofe that un- 
derftand Maehematicks, that according to this 
Law, a fix and thirty Pounder being protruded 
put of a Cannon by the Force of the Gunpowder 
inflamed, would continue its Motion with the 
fame Sn^g^ and Swiftnefs for thoufatids of 
Years, unle^ hindered by foftie other Force, IM^ 
withftanding that the Flmne of the ^litipowddr 
had oeafe^ long before : Will he not then, cvtn 
by tbi« his own Anfdver, t>e compiled to licv 
knowledge, that here, as befort in the MotioD'df 
fhc Bodyitfelf, there is tifccfwtfe an irtcon<preh«i- 
fible Power ^p^atmg in the Comm^HicatUn «rf[ 
ContiHuittmjthetcof } 
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Sect. XV. The Reafons produced byfome jw the 
Continuation rf Motion^ feems too weak* 

I Know very well, that foroe great Mathe- 
maticians, who even confefs that they can fhew 
no Caufe of this laft Phenomenon of Divine 
Power, which maintains every Thing in its Exi- 
ftence^and by Cohfequence likewife this Motion of 
a Bullet in its Continuation,to illuftrate the matter^ 
affirm, that a Bullet being once put into Motion 
will always remain fo ,- juft as a fquare and a 
globular Body will always retain the fame Fi- 
. gure t but I hope I (hall be excufed by them, if 
notwithftanding all the Efteem which I have for 
their Learning, I here add, that this Comparifon, 
tho' produced with the beft Defign, which is to 
acknowledge God for the Caufe^feems to me fome- 
what too weak, and not fufficiendy analogous 
land proper : Since, Rrfiy tho' a Body being once 
turned from a Square into a Globular Figure, 
tho* it remains of itfdf Globular, yet the lauing 
Operation of the Globular Force does entirely 
ceiafe: W)iereason the contrary, a Body that was 
once Still, and at Reft, being put into Motion, 
the lafting Operation of fuch moving Force will 
fully ivffiam. Secondfy^ Since a Body cannot move 
of itfetf, being according to the Defciiption of 
thofe Gentlemen, a fiu^ijh Lump of Matter^ and 
all MotJLon f<^tns to require a Force which con* 
tinuail^ pt^4uces it ; forafmuch as we fee ixidi 
^readml Strengthand Violence exerted by a Body 
once moved (as for Inftance, by a Ballet (hot out 
of a Cannon) which whilft it remained motvon? 
lefs, could not exert the leaft Force : So it feems 
to be a necefTary Confequence, that a Body that 
has continued already a thoufand Tear$ in Mot> 
pnj llip^jid not retain the fame Motion for a 

Kkk4 thouM 
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thoufand Years following, without a Power aft- 
ing upon ic, and producing farther Motion ; where^ 
as in order to retain a Circular Figure, there Teems 
no farther Force to be neceffary, than that a Body 
ibould at firft aflume fuch a Figure. 

Nor is this oppofed by any Mechanical Experi- 
ments or Rules ; by which it plainly appears, that 
one Body running againft, and ftriking upon ano« 
ther, which other is at Reft, both of 'em will 
continue moving with equal Swiftnefs in a Right 
Line, till fome other Power (hall caufe a change 
therein ; but it is not maintained nor demonftra* 
ted, that with the Continuation of this Motion, 
the Power that protruded the Body, docs not re- 
main conftantly ading. 

Now whichfoever of thefe be true, it is furc 
enough ; i. That this Communication and Con- 
tinuation of Motion are both obfcure and entire- 
ly unconceivable, as to the manner of their Pror* 
dudion. 2. That they are the Foundation of 
every Thing we are taught in Mechanics, and of 
all that happens in the World ; infomuch, that 
nothing can fcarce appear plain either in Mecha- 
nics or PhyHcs, to fuch who have not inquired 
into the Laws thereof, 

Sect. XVI. GOD oBs Reafonably, Incom^eben' 
fibfy^ and according to his own good Pleafure* 

I Leave it now to the Judgment of an Atheift 
himfelf, whether he muft not confefs and allow ; 

L That there is a Power afting in Nature after 
a manner not to be comprehended by him, tho' 
the Effe&s are obvious to every one. 

IL Whether all Things are not brought about 
in the fuppofed Cafes by meer natural and ignQ<* 
rant Bodies, according to the moft regular Me- 
thods of Mathematicks. 

m. And 
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III. And confequently, whether there does not 
then appear a Power in this Univerfe^ which afts 
not only Incomprehenfibly^ but likewife Rational* 
ly, that is to fay, according to Laws reducible 
to right Reafon, or otherwife, in (borter Words, 
whether he cannot difcover a God in all thefe 
Things ; who to the end that he may be found 
not Qnly by thofe that feek him in his Works, 
but likewife by fceptical and irreligious Philofo* 
phers too, has imprefled clear and manifeft To- 
kens of his Incomprehenfibility, and confequent* 
ly of his Greatnefs upon the Origin of Phyfics, 
and the very ^aws of Nature ; to the end that 
an Inquirer into the Knowledge of Nature, how 
diligent and penetrating foever he may be in ma* 
ny Matters, yet if he be carelefs in this one great 
Point, may, before he proceeds any farther, be 
armed againft this Temptation that has caufed fo 
many to wander and depart from true Knowledge 
and Wifdom ; forafmuch, as becaufe they obferv- 
ed the Neceffity of Mathematical Confequences, 
and likewife that natural Things do always really 
adapt themfelves to the fame, they therefore be- 
gan to imagine, that all Things come to.pafs by 
a blind Fatality ; but if they had ferioufly and 
properly attended at the Beginning to the firft and 
earlieft Laws of Nature, they would have been 
convinced of the contrary : For let 'em tell us, 
as great Mathematicians as they pretend to be, 
from what Confequence it can be neceflarily de- 
duced, that there muft ever have been any Moti- 
on in the Univerfe ; and why it might not as 
well have remained without any Adion, and 
without any Changes, entirely quiet and at reft? 
And again, on the contrary, what Neccffity there 
is that all Motion fliould not be fo dreadfully 
fwift and diforderly, that every Thing (hould be 
thereby deftroyed and confounded i 

Can 
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Can any Body Itkewife dedupc tbefc Principles 
from any Laws of Ncceffity, that is to fay, ntoBL 
Laws chatcannot be exerteiil ochcrwifa, nor other- 
wife underftood ? And yet tins juft Difpofition of 
Motion is the rery firft Principle of all that \% 
delightfol» of all that is neceffary, and of all diat 
is wonderful in the World. 

8 B c T. XVIL Other Reafins agaUifi the Neceffity tf 

NoMrd Laws. 

One might alledge many Things to prove 
this ; as for Inftance^ fioce all Bodies running w 
firiking againft one another (tho' they be hard or 
foft^ provided they be not Elaftical) do either to- 
tally or partially lofe their Motion ; and fisUiog 
upon an immoveable Obflade, fuch as a WaO^ 
and the like, remain perfe&ly ftill withoot exect* 
ing any farther Force ; which Laws are koowi 
to ail the Mathematicians, and may he found ia 
tie firfi Prtipojltim of Percuffi^u by Vf^^s and il£^ 
riette^ p. 88. What Neccffity is there that has pce^ 
vented the Motion, whereby en^ry hxStmxf, A> 
many MiUions of Bodies throughout the Uoivefil 
flrike againft each lottber^ from^ceafing ckher to- 
tally, w in ^ gceat mtaftve, in fo i&aiiy «hMp 
fand Tiears ? If it fltAuid ht faid that k conciaQeSi 
and fis fnaiAtiiiied, ^ccatife ^e moft and even «ht 
very hardi&ft Bodies are endowed with an £l«flic 
Force;, bjr wbtoh a n^w Modonss cotnmuDicatti 
to oth^ Bodtiss Ardidng againft them, as wis ^ 
k true in ifev^ral Cafes ; yet ^tfais iactber X^ucftioa 
fiiU xtmimti What Nea^ty cam eke beftMadie^ 
matician ^ew ior Bodies 4>eing endowed mvk 
any fuch JEX^&kixy ^ efpeciaUy ifince it appeaM^ 
^hat there «e 4o many Bodies ^that Siave no ludh 
Faculty in them, /and corfequently that ic does 
not refult from the £bture %f£ Scj^ ? If 'k »B^ 

(uppofcd 



iappokd that this is brmqgbc to pifs by what 
they call a Suitik Mmury (not to examine now 
vvibetber fuch a Matter be capable to produce 
litis FoDoe, and'cfen tho' ti^ &ould grant it^) yet 
fc ss nevertbdefs plain, chat if the foiegoing £f- 
ifed, or the Eiafticity be a necdiary Qpality, the 
Caoife that is alled^ tbeteof, hnrnlitovvife be 
neceffary. 

Nq>^ it is needlefs to (hew, that the greateft 
PJ^tofoiphers ifire noc able to deduce this Motion 
pf fuch fine Matter, as nccefiSfurily f efulting from 
the Nature of Bodies themfelves, (which are en- 
ts^li" iknaftire) or from any thing befides. 

M^reOfver, fince fuch a Body being ^liv^eii 
ftgMA any Ot^de, whkb it caemot renkyire l^y 
its <o^n Force, 4oes {Hiefentiy lofe that ^ttit^ 
fHt>gether V(rith its own Motion, what Kecd^ is 
thttife, that it fiiould happen ^tlhetwife in the M- 
lyCaiG: of Gravity ? ^thiu: when a Body, falllni^ 
iovm upon another Body that ftops it, flrikes 
agoiinft the fame ; it ceafes indeed to lADVe any 
longer, but yet does by no means l<rfe its Fdroe^ 
but oftentimes proceeds to prefs with fo mttch V^^ 
oltmie, according to the <fame Riglit Line or Di- 
fedion, thatwejefetherdby great Bulwarlss, Watts,, 
and die tike, ove^ttmed therd>y ; and tbo^ astna^ 
n^ Osnifes tbet^fhonld be atledged, as thete 
are partkcular Hypbthefes, who^an pt>ove, that 
the faidCaufesdobectflfarily re&lt from the ""Na* 
ttti<e df Bodies ? 

80 that if indieed we coiild oontinusdty and pro- 
perly trace ^em back 4thm Caulfe to Ca«fe, w^ 
ftonld nnqueftidnabiy lind, that the fitft, Which, 
is the Spring of 'dlt the reft, afis^without any Nd- 
oeffity, t>oth as to^the Things themfiilies^ »ttKo. 
to the Manner thereof. 

For whichReafon^ tlieWita^ that n^pcaw 
it^ ditffe'O^penitiotiSj and ihef^oiwr bekigj'tNneil 

together^ 
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together, wc need not fearch any farther for a 
Great, Glorious, and Adorable God; whoj to 
the end that all Men might be convinced that 
the true Original of all Things which happen in 
Kature, is only to be deduced from his infinite 
Perfe&ions, has depolited, and does Aill prefcr\x 
the undeniable Proofs thereof, in the firft Natotal 
Principles of all Things. 

Sect.XVIII. The Prwf of a God fr$m the Afo^ 

ons of the Particles of Liiht. 

B u T to turn into the Way again from this Di? 
greffion, which yet was, in fome manner, necef- 
iary to convince fome unhappy Mathematicianf, 
not fo much of their prepofierous Ways, ajs oi 
their Negled and Omiffion in juftly reafoning 
about the firft Caufe of all Things ; 4et us then 
pafs on, to othctJ^attets, and produce one Proof, 
(which will appear undeniable to all Perfons,} dF 
a God direding every thing even to the fmaUeft 
Particles and Atoms, as we Giall (hew from the 
Motion of the fame. 

How many Millions of Millions of the Partis 
cles of Light do iifue, in one Inftant, from the 
Flame of a Candle ? How much, yea, how unr 
conceivably fwifter are they than a Cannon*Bul- 
let ? Concerning which the Reader may confult 
the XXIV and XXV Contemplations; and if wc 
would fee how exaftly they obey the Rules pre- 
fcribed to them, in all their Number and Velo- 
city, let us fuppofe the Flame of a Candle at 
A B {T'aK XXIV. Fig. 6.) and hold with on« 
Hand a common Spe&acle-Glafs at G L, at a 
pretty good Diftance from the Candle, and with 
the other Hand a white-Paper at/ A, juft behind 
the Glafs, which being carried backwards to ed^ 
you will meet with a Place^ as ak^ where you wiU 

fee 
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fee the Light which at firft appeared confufedly 
upon/A^ reprefenting perfedly and diftindly the 
Flame of a Candle inverted. 

Now we know that this exad inverted Pidure 
at a by is occafioned no otherwife than that the 
Rays coming from the Point A^ and making the 
Cone AGL, after having paflfed through the 
Giafs G L, are all coUefted at the Point a, as thofe 
from the Point B at i, from C at c, and fo thofe 
that come from all the Points of the Flame are 
all coUe&ed in fo many Points upon the Paper at 
a by and there crofs each other ; for which Rea- 
fon the Pi&ures or Images, at/6 and de^ remain 
wholly confufed ; becaufe the Rays coming from 
a Point of the Candle, as A, upon that Place, do 
fill a large Space, and are mixed with one ano* 
ther, as has been fhewn before. 

This being done, and the Courfe of the Light 
underftood, let any Man whatever caft his Eyes 
tipon this Figure, and obferve in what a vaft 
Number the Particles of Light run^ and are 
mingled with each other, juft before the Glafs ; fo 
that all the Cones of Rays GAL, G BL, G C L, 
and others that have their Tops or Vertices in each 
Point of the Flame, as A^ B, C, &c. (of which 
there are but three reprefented here, tho* they be 
numberlefs) do compofe a confufed Heap of an 
uncohceiv^le Number of Particles of Light, at 
m If, before they come from the Flame upon the 
Glafs ; which Particles run an infinite Number of 
Ways obliquely and tranfverfly among one ano- 
ther, as they fly towards the Glafs: Let him 
likewife farther cdnfider, how many thoufandsof 
Percuflions will happen in that Place among the 
faid Particles of Light flowing with fuch an ama- 
zing Swiftncfs, and how many of 'emfeem there- 
by to be driven out of their Way : In a word, let 
the greateft Philofopher tell us, whether this Mo- 
tion 



914 The ketigtmPkbfopber. 

tienof the PaccicUs of Lights among etch otUr 
can feem to him like y> prodim^ aay tbipgimt 
the greateft Confiifiori* 

Now if OQC &i0uld endfavomr to make aa. A« 
theiftj who ha4 oeyer feeo this Eaperimcnt, coor 
ceive all thefe Things, an4 if fome Boidy OaouM 
tell him^ that all the Rays, proi^eeding from: each 
Point of the Flame A, B^ Q &€. tho' naix'd xct 
gether between m n a«4 G L, having pagibd thra 
the Gla£i GL> Ihould ag^in be mia^d at the 
other Side of the faid GUfs, between G L and 
fhi and nocwithftanding all this, be afcerwa«d$ 
difUnSly coUed:ed /in juil fo many other Pbint% 
I3K, h^ c, ice. in lb exad aa Order as to reprefent 
the Figure of the Flame A B (fave otdy that id i$ 
iliverted) in aU its Circumftances at a b, better 
than the beft Painter in the Wotld ; I fay> if one 
fjbould tell him a41 this, would he^ not look upon 
it as the greateft Impoffibility ? But if ndw one 
ihould convince him, that the fame is experimenr 
tally true, and that thefe many MiUions of Pa^ 
tides of Light, fo fwiftly movii^ among one aiiA- 
ther, do, without Delay, and atter fuch an amai^ 
iiug Manner, fubmit themfelves to this* Law, as 
otten as any one holds a Glafs between the Cm- 
die A E, and the Paper at, tho^ they themlfeto^ 
are not raly entirely ignorant of any fuch Lawj 
but likewifeof their own Motions and Csoffiogsji 
let him ferkuOy refled, whether tbofe PrincifM 
upon whicb he founds his unhappy Philoibpb;^ 
can prove to his SattsfaSion^ that th^ doei» oap^ 
pen without the Dire&ion of an OmnipceleQit 
Power, extending iti Gate over aU Things^ tni 
the fmalleft of Bodies. 

Let him confider after all thi$, whetfa^ H, 
cannot difcover a God heiein, who to the End 
that thofe that defpUe and deny him fhould re- 
main inxecttlabk (at leafl all tas^k as undeiflaod 
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the Motions of Light) has been plea&d that 
they fhall never open their Eyes without meeting 
and receiving an irrefragable Proof of a Wonder^ 
working Deity^ which fo direSs and regulates 
the unconceivable Multitude of all the Rays of 
Light flowing from all Parts^ and mingling among 
each qdier^ and fteming capable of producing no- 
thing but an irretrievable Confufion before the Pu- 
pil of his Eye, as it wis before the above-men* 
tion'd Glafs, I fay, does fo regulate them all, that 
they can ferve foe a diftind Sight co all Creatures. 

S £C r . XIX. 7he Exifience tjf a God proved likewifi 
from the Laws of Mechanifm ki general. 

MoREOVEK, ill who underftand Mechanics^ 
or the ScseQce c^ Motion^ know that the fame in 
its greateft Extent, does confift of nothing tXii 
than Coniequences that are deducSble by Argu* 
mentatioei from fome few natural Laws; and that 
Bodies wtiolly ignorant of what they are dcHhig) 
obferve the iame in all Circumftances wkh tlve 
utmoft Exadnefs, even fo izx^ that before thev 
depart from the fame^ diey operate Things wbicn 
to many Men that have not feen them^ feem incte^ 
dible ; and to tiiofe that have feen €be«i, woft*^ 
deriul; Numbers whereof areto.be met withm 
the Books t&at go under the (Name off Natural 
Magic^Books, and Mathematical-Recr^atioas t 
Bat iinee we don^t write here Only for Ma^eftta- 
tictanSy we (hall not prodact any Partioters there^ 
of, bttC only ask tbofe who ftill doubt, whethet 
upon their leading a Book of any learned Ati^- 
thor, in which are contained the Prfncip4esof 
Mechanics, {for Infiance, that of Stevin^ fmUs, 
la HiUy and ot^hers, who have wi^t particularly, 
upon that SubjeA) tho^ foch a Book confifts 4X 
Paper, Ink, and other Materials, in which there 

is 
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is neither Senfe nor Knowledgie^ yet they will, 
pronounce^ with great Aflurance^ that it muft have 
been writ by fomebody who was Wife and Lear- 
ned, and that underftood all thefe natural Laws 
and their Confequence. 

Sect. XX. Tranptiottto fome HjdroftaticalLaws. 

Besides the Laws by which the great Di- 
xtdiox regulates the Motions of Solid Bodies, there 
arcothers that have place in Fluid Matters, and 
which if they do not very much differ^ even in 
the firft Fundamentals, yet do they fo at leaft ia 
the Phenomena, or Appearances, refulting from 
thence. 

Now fioce we know, Ftrft^ that the greateft 
Part of the Univerfe confifts of Fluid Subftances, 
fuch as Water, Air, Light, &c. Secondly y That 
all thefe Fluid Subftances are heavy, and confe- 
quently produce many Things according to the 
Laws of their Gravity. 7%irJfyy That thefe Fluid 
Subftances are the principal Inftmments of which 
the Diredor of all Things does moftly make ufe. 
Fmrthfy, Since in this Operation of Fluid Mat- 
ters, the Wifdom, Power, and free Pleafure 
of the Creator of the World does ftiine out after 
the cteareft manner : 

We (hall proceeed to a (hort experimental D^ 
monftration of fome of the faid Laws of SfyJro- 
flaticks^ to the end that when we proceed to fpeak 
of the Law! of Pre/fure accifrditig to the Depths which 
has Place in Fluids, and from thence deduce fo 
many Wonders of the great Ruler of Nature, any 
one may be entirely convinced of the Certainty 
thereof; which Demonftrations, thofe Readers 
who think they ftand in no need of fuch AffiftanceSi 
may pafs by, and go on to what follows them. 

Experimental 



kxperimntal D EMO l^StRATlO N S ^f ike 
Law oj the Prtffure (^FtviDS^ dccording to their 
Heighth or Deftb. 

S EC Ti XXI. Ge^mal ftrms and Pofi$ims in Hj^ 

drifiatiu. 

T6 begin then : , 

L; A3 tp the Terttts oJF Li^aids x^tFhtis^ wfe 
tatixi hert che fame thing by them ^ tho' fome do 
not allow all Fluid Matters to be properly Li* 
tquid. For, according to th^fo^ the Air is indeed 
a Fluid Matter, botHpt t^quid, as Water, DyU 
(md (helijce ^ but for levity £ake^ ttre (hall make 
fiO; ijiiflrerencei 

il,;Aai*cPartso^ a Ftoid^ whcrt atkeft in A 
Veflfql ^ich is ipimpvwble, do yield to the fmal- 
\%^1(i^xu a^ingoii them i and /b yielding, have 
their Par,t^ eafily feparatc^d, which immediately 
by their Gravity do again come together. The 
Proof of whieh is obvic^u$ tc^ every Man s Expc^ 
tienoe* 






lit. l^he Superficies d^ all Fluids, ui^on which 
.^hQtti iS. inlmediately incambent either another 
JE^uid Subftaoce, or nothing clfe that is heavy^ or 
lkhatiQ{Mfacies by inocher Povtrer, will, according 
to i\^ ikSaxHa or Gravity, become Horizontal 6i^ 
txvd^ that is^ fettle itfelf parallel to the Hdr^ 
k'on. • ■ 

jtn <)f der to fee fu&h an Horizontal Sui^t^tficieft 
(iii^hiiih stay alfo tend to make us the more eafily 
apprj^end fome of the fdldWtng Terms and £z^ 
preffidn$) We need only pour intb i, prettylarge 
Glafs, Ml fome Water^. and then fome Pylof 

yaultli Lll Turpcn- 
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Turpentine, for the Purpofe ; by which Means 
the SupetHcies of the Oil, and the Separacion of 
thofe two Liquors, will ihew the aforefaid Hori- 
zontal Piane ; and the like will be obviou^ift al- 
moft all other Liquids that are unmixable. 

We (hall not here inquire whether, the; Saper- 
ficiesof a Stagnating Liquor be not likewife part 
of the Convex Superficies of the Globe of the 
Earth ; but it is fure enough, that tt;]au^ be«fup- 
posM, without Miftake, that it does not differ 
vi(ibly fr6m a Horizontal Plant info fittan4 Space 
as we arc treating ofi, • 

IV. I add raoreorcr^ that we do not;hcrci pre- 
tend,, with fome Mathematicians, to detntonftratc 
every thing from Mechanical Principles' vbdc oa« 
ly to flie w Experimentally the Aftion 6f Priffutc 
or Gravitation of Fluids^ as they are goyera'd by 
the aforfefaid Laws of Pf?effure, according to. their 
Herghthot Depth, that wc may render -mfm plain 
and intelligible t6 every Body, and eVtih:\o (vich 
as arc not converfant in Mathematicks. '- * ' 

Sb€'^t;XXIL rhe Ordti-'of the Expeiimentf iia 

are to be made jor the Foundation of Hydriftktdl 

Lavis. . ,_ 

T ©.proceed now, after premifingthcifci Thing*, 
to the,. Law itfelf of the PrelTure accoirdlng to 
Heighty . we can perhaps* do nothing belter in or- 
der to be more plainly iuiderflood^ and'cb ^V9t% 
tru^ •Conception of 'OUF. Meaning,: even to tbe 
moft Ignorant, than to fet before the Reader a 
fe.w: eafy aad not coflily Experiments' ; for which 
Piirpofc Ifliall relate them jaft as they ftand apon 
my Notes, taken about i<5 or 17 Year^ago, and 
in the 1 fame Order top, namely. That the firft 
Experiments are made by one only Liquon not 

:-.Vfj,\ . ^ ■•--.-' to 
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fo much becaufe it is the ufual Manner in which 
Philofophers treat theie Hydroftatical Subje&Sy 
nor becaufe Water^ A^hich is the Fluid common- 
ly made'tife of for tbefe Purpofes, h^s no other 
Fluid Mattejroverj or abow it, fince 'Air is al- 
ways above, and preflfi^^ upon it,- but merely be- 
caufe thefe Dempnllh^ic^ are more iimpie, and 
therefore more -plain'^to'Beginners, and that be- 
caufe the Air gravitating: With equal Force upon 
equal Parts of the Siipecficies of Water, this Li- 
quor may be much moi^^ conveniently ufed and 
iobferv^df, than if any Other Fluid' Matter were 
incumbent €Ki it. ^ ^ ^ 

The fefcOftd SorW 'of Experiments do herein 
differ ffOln^ltheibrhierj that they repreft^nt to us 
the Aftion of feveral Fiiuds upon one another. 



Sect. XXHI. OfFtuiis^in Curve Tuhes of equal 

Bignefi. 






J . » . , 



Rut before we ;^htcr4>pott thefe Experiments,^ 
we (hail premi/e what, among other Things, has 
been firft found to happen in Curve Tubes of an 
equal Bore. ' ' 

to^it, That in ordferr to caufe a Fluid Mat- 
tcrihitheCdrvc Tube AID, (7i*. XXV. Fig, i.) 
to quiefceioi? ftop a^tlie' Height A B, in the Side 
A I, and to hinder it from defcending on account 
of its Gravity, you muft fill the other Side I D, 
wicfe -the^fatoii kini^ of ' Fluid , up to the like 
H^ght^ r'Pbis is plain enough in itfelfj and the 

Expetteitet^ay be^eftffly i^^ 

S ^ c T. XXIV. An. Exferimem to fheno the great 
' "" ^''fSrih'bj the Gri&fiiating'P^wer (f IVmer. 

•TiSy firft Experimeric which was ibout the 
irrlwftttt^i^ifJi/fr,' wfcJ-the following : 

Y 01. III. LU » 1.1 
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I. I put into a large GlaTs Veiffl AI^CD^ 
(r^*. XXV. Fig. x). a Curve tube X XQ,: 4n4 
a ftreigbt one Z ^j afjper t jing them in iych a 
manner to a Piece of W904 that l%y.a-$n>f;F> or 
horizontally upon the Rioiof the Glais^ ootaolf 
as to make Right Angks^;i>^r li^ipwdfe.thv ityey 
loweil Qrificesj P Q^and^rrj w^chwf r< ojf ^s^ 
^ignefs, were equally deep^j, that is> .Apo4 ii:li» 
fame Horizpnttil fWwic LM^^ u . :. ^ 

Then .pouring Waf^riRjft the Vegif^a^hi^ai 
to^*, we OEdght perC!BfiT^,tl»e W*tjBsJfi>0«fc iM 
Tubes to rife up to de and n m ; t^, uSsm a$ it 
appeared to us, it afcendipd as-high Jo tiie Tttbei 
(which were chofen large for thtt Pvrpofip^ mi( 
did ii^ the External VtM^- •: . i.ojiA 

n. N O' w fprafmuch l^^lJfc^am -x^ 
of itfelF rife as high as ifi^ m the Curve Tube 
Y X Q^, nor remain lufpended there, unlefs a 
Force prers'4 it dOwa^iP.Q^ as af p«ki¥4E>^lbe- 
caufe upon ftopping.tW fat^.Tabe^writfatiPae'ji 
Finger at Y, a^^d lifting it ciit of obe MTiater it 
the Veflel by the Piece of Wood E F^ if '•^iftf 
moved the Finger from.Yfiyrefaw tftajtj;^^'W«- 
ter di4. not^p/ily not remain itdt^ b\AoMo&M 
to u w, driving out: that wAtioh ilQOdw IfiS; y/ay 
at the Orifice PQ^ . .- oii :' ; ?.; 03 hrs. ,1 

IIL From whence therefore it wfS'Uh^if^ 
that whi}ftj5te Tube wa^ in-the Watqr, aii^Wt 
tating Power a&ed upQa ]^.>Patt P Q icif ii^jp^ 
rizontal Plane L M. 

IV. Now to inquire inlt<> tfic Pr6pert1^$.-<>rt1iK 
perpendicularly GravititinglFofcc : ■' "'"'* 

It 3pEear*d».J5tr)?, that the Force vr^hi prqfe'd 
the Part PQ.^ the Hqjgapnt»l PlaiiieJ;.|4..:4i^ 



i « 
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^y no M<itans regulate icfelf according to the Sur^ 
tacc or Breadth of ttie Water a iy nor yet to the 
<^antity of the whole Mafs of Water abhijL^ 
which wa« incumbitig upon the Horizontal Plane 
L M, of which PQ^ was a. Parr j of this we af- 
fured ourfelves, by puting the Tube Y X (^ as low 
its i^, in a it^uch larger VciTcl^ forlnftance, in a 
pucker or Tub ; in which Cafe we found, thaf; 
notwichfianding the greater Breadth, when the 
fame Depth iof Water was incumbing upon P Q,; 
yet rfaeiPrcflure upon the Part P Q^ was not great-* 
1^, Hnce it could not caufe the Water in tt^^ Tuh^ 
4^ rife higher than to ^ e« 

V. It ippearMj SMtuUfi that this Gravitating 
Force upoft P Q^ adapted itfelf nioft nicely and 
«xadly to the Depth of the Water aLj which 
was the Column of Water incumbing upon P C^ 
and L M.' 

For pouring gctttly fome Water into the 
Vt&U till it a(cended on the out(ide of the Tube 
Xo A B> we like wife obferred the Water within 
the Tube, to rife from^# to R S. 

But on the contrary, when by fucking or letting 
out fdme Of the Watet^^ut of the Veflel, it was 
reduced to the Depth of a by or lov^er, the in-^ 
vernal Water did alio fubfide to d #, or yet lower, 
but fo as always to continue of tlie (aiKie Sieig^t 
with the External 

VI. Now it has been fliewn before, - and it al- 
:fo follows from Se&. XXXIV. that iP the Curve 
Tube Y X Q^ were extended from PQ. toN O, 
or higher, and then fiird up to the Height of g k 
or « ^of the Veflel, the Preflure of this Column 
of Water P Q hg would be great enough to fuftaia 
the Waiei? in the other Shank of the Tube uy de^ 
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VII. So that we may . cooclude from henc^ 
that the whole Mafs of Water in the great Vef- 
fel a L M ty does not graviute more or le£i up- 
on P Q, than this fame Column of Water^ 
VQJfg^ but precifelyas much. 

VIII. Now fincc this Column P Qjfg^ is. equal 
to a Column whofe Baiis was the Part P Q of the 
Horizontal Plane L M, and whofe Height is the 
perpendicular Height P ^ or Q^A (w othcrwife 
ha or Mi) or the Water Jocumbing from at 
upon the Horizontal Plane L M ; a famous Pro* 
pofition in Hydroftaticks is deducibtefrom hence» 
namely, That if we fuppofe a Horizontal Plane 
paifing thro' a ftagnatitig or quiefcent Fluid, the 
Force whereby a Part thereof, as P Q^, is gravi- 
tated upon, or prefs'd down, is equal to the 
Weight of the aforefaid Column PQ^gh^ whofe 
Bafis is the Area of P Q^ Part of the Horizontal 
Plane L M, and the Height of which is a L, or 
M t, or the whole Height of the Fluid incum- 
bent upon the faid Horizontal Plane^ meafuriog 
the fame diredly upwards. 

IX. This Column, becaufe it extends itfdf 
from the fuppos'd Horizontal Plane to the up- 
permoft Superficies of this (ingle Fluid, (and, if 
there be more Fluids incumbent on each other, 
to the uppermoft Superficies of that Fluid which 
is higheft,) and contains all the perpendicular 
Heights of all the Fluids imprefling or incumb- 
ing on each other, we ihall hereafter, for Bv^, 
vity fake, call the Column of Altitude. 

X. Now to (hew that there happens not only 
to this one, but to all equal Parts, as P Q^ of the 
fame Horizontal Plane L M^ one and the fame 
Preifure, and each equal to the Weight of this 

: : Column^ 
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Colump; we removed the little Piece of Wood 
ET, vijth the Curve Tube Y X Q^ that was tied 
to it, from one Part of the Veflel to the other, 
fo that the Orifice P Q^ fiUM at every Turn a 
new Place of the faid Horizontal Plane^ but we 
always found the Water flopping at dcy or at the 
fame Height; and confequently, that eVery Part 
equal to the Area P Q^of a Horizohtal Plane 
L M, is always prcfs'd down with an equal 
Force, which is alio equal to that of the Column 
of Height. 

• ■ • • . 

XL And to fhew farther, that the different Vi- 
gures of Veffels did not alter the Cafe, or that 
it is not neceflary that this gravitating Column 
E Q^ ^ jf, (hould be always direftly perpendicular 
to the Part P Q^that it preffes, wc thrpft a Piece 
of Wood IK, G H, with a flat Bbttbm G H, 
or a Beer-Glafs, or a Phial with the Bottom, 
downwards, to a certain Depth, as G H, under 
the Superficies of the Water a b, and held it there 
immoveable ; after which we turned the Tube 
y X Q^ quite about, bringing the Orifice P Q^to. 
p. qj direftly under the aforefaid Bottom, and wc^ 
obferv'd, that notwithftanding the gravitating: 
perpendicular Column over/»y, could not extend 
itfelf higher than to GH, yet the Water remained 
in the Tube at 4/, and confequeiitly at the fame 
Height, as if the whole Columq of Altitudd 
P Q!*^> were fupported by or refted i^ P Q^ 

XII. So that it appeared from ' theivre, th^fc 
^ch Part P Q, /^.j , &c. of the Horizbnral Plane 
t M, w:as not always juft prefs'd by the Column 
of Altitude itfelf, but by a Weight equal to thait 
of the faid Column ; and confequently that thi^ 
Law :<]Jbtaiw in ¥etfeU aU Figures*, of which, 
tho^ there be here butrone (ingle lofUnce given, 

Lll 4 and 
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an4 numberleis Veffels might be proposed for Tttf 
^1, yet it fufficiently confirms our Pofition with 
the Concurrence of all that arc vers'd in fhfimfia- 
ticks J and abundance of Experiments in all Rinds 
of VeffeU. 

XIIL I mud however endeavour to remove 
one PifEculty^ which it may be renders what w^ 
have juft now faid obfcure to fome People^ aad 
then pafs on to ibmewhat elfe. 

It is this. If a Drinking-Glafs or Cup i / 78^ 
be filled with Water, and then inverted luddenly,^ 
jfo that the Mouth 7 8, defcends below the Su- 
perficies a b ; and if one continue the Cup oc 
Clafs in the (aid Pofture, it will be found : 

FiYfij That the Water will defcend either to 
iL, or cfy according as there was more or left 
of it in the Glafs, but by no Means fo low as 5^ 
or 10, or as the external Water ak 

&mdfy. That in cafe the Curve Tube Y XQJ 
in which the Water is at the Height of J f, be 
turned about in its String, and fliovM forwards, if 
neceffary, with the Piece of Wood E F, fo that; 
the faid Tube T X Q^be brought to i 4 tf , add 
its Orifice PQ^ to 5 6 direftly under tlie Glafs 
i / 7 8 (continuing ftill in the Horizontal Plane 
L M) we (hall find that the Water will remain 
in the faid Tube immoveably at 2 3, the fame 
Height as i/e, and as the external Water a h. 

Now (hice each Part P O and 5 tf of the Hori- 
zontal Plane L M is prefs'd by the Column, the 
Height of which is equal to the Height of the 
Water, and forafmuch as there is no more Weighs 
upon P Q^ than the Column P Q^^ *, and fincc 
there feems to be incumbing on 5 tf a Gravitat- 
ing Column 5 tf, /c, of a greater Depth, and 
confcquently of a greater Weight than that <rf 
P Qhg I it feemi that it ought to follow like- 
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wife, that the Prcffure upon j 6 fliould he much 
greater than that upon P Qj and therefore that the 
Water in the Tube at i 4 dj £hould afcend much 
higher than 2 ^ ov de, but oti the contrary, the 
Water at ^3, or d e^ continues at an equal Height 
with the external a(f. 

This £x:periment would be a notable Objedi- 

on againft what we have advanced, were ic not 

that ail who are any ways vers'd in U^droftatics, 

know, that what is hid before, is only meant; 

when there is no other gravitating Fluid upon the 

Water a i; and that the Preffure of the Air, 

which always gravitates upon the Water a h, is 

only the Caufe here that the Water continues fu- 

fpended in the Glafs or Cup at cf. That in cafe 

no Air prefs'd upon the Water a t, the Water in 

the faid Glafs it / 8 7 would not continue higher 

than the external Water atov$ 10, tho' the 

Glafs be inverted; as is well known to thofethac 

ufe Air-pumps. 

So that this Objeftion is properly of na 
Weight againft what we have afferted, fince we 
only treat of Cafes in which the Preflure of the 
Air produces no remarkable Alterations, or at 
leaft, in which we may fuppofe them. 

Sect. XXV. Experiments Proving that Fluids prefs 

upwards. 

XIV. To procecdnow to the Prelfure of Fluids 
upwards : 

That in Water and other Fluids a Preflure up- 
wards has likewife Place, may be inferred from, 
many Water-Works and Fountains that throw 
up Water. 

This will alfo appear by the ftrait Tube Zrti 
For uhlefs the Water at the Part r r of the Hori- 
zontal P!afie L M were preis'd upwards, it would 

not 
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not be ppffible that the Column r tnniy whkk 
lies upqp the Superficies of the External Water a h 
in the Veflel> could keep its Station at n m, fince 
it is continually prefs'd downwards by its own 
Weight- 
To give then an Inftance thereof: Stop the 
empty Tube Zr t with your Finger at Z, iand 
thruft or put it down into the Water as far as r /^ 
you will thereupon find that the faid T^^^ Y^t 
remain empty from Z to r ^ or thereabouts • ex- 
cepting perhaps, that by the Prefl'ure upwards o( 
r t, the Water may rife a little, or fo much higher 
in the Tube than r t (if let down into ia great 
Depth where the PrefTure upwards is ftrongeO, as 
the Force of the faid PrefTure can contrad; or, 
fgueeze together the Air which is in the Tube. 

But in order to know with what Force r t is, 
preflfed upwards, you need only remove your Fin- 
ger away from z, the Orifice of the Tube, and fo 
give a free Paflage to the internal Air which is 
driven againft the Finger by the PrefTure of the 
Water from below, and you will find (in cafe the 
external Water be as high as a b, and the Tube be 
tolerably large, fo that there be not too great ztx 
adherence of the Particles of the Water to the 
fides of the Tube, on account of its narrownefs) 
I fay, you will find that the internal Water will 
not only rife as high as the external Surface a t, 
or n nij but much higher at firft, for Inftance, up 
to T V J and that it will afterwards fall down 
from thence below n m, and not till after Tome 
Vibrations up and down, continue at n m. 

From which Motion, or Afccnt and Defcent 
of the Water in the Tube 2 r r, it is plain that 
it is not only hindered by a Refiftance from falling 
down, as if it were opposM by a folid Body at 
rt ; but that a real and aflual Power obtains here j 
and operates like Weightjs in the Scales of a Ba- 

lancca 
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tticC) which do likewife fluduate or dance up and 
down, before they arrive at a juft Equilibrium. 

Finally^ this Force preffing upwards, feems to 
be fully proved by the foUowiUg Experiments. 

Take a crooked Tin Tube (Tat. XXVI. Fig. t.) 
A D Fj which is of fuch width at £ F, as to be 
exactly' coverM with the Top or Lid of a little 
wooden Box E G H F. Put it down into a Vef- 
fel N T C O fiird with Water up. to the Sur- 
face N O, and you fhall find that the little Lid 
*EGHF, tho' much lighter than the Watery 
will fubiide like a Stone, and how deep foever ic 
be placed in the Water, wLl remain immoveable 
on the Orifice E F of the faid Tube, until the 
Water infinuating itfelf between the Lid and th^ 
Tube, raifes itfelf upwards, or till filling the 
Tube to 1,2, 3, 4, the Air at 3 4 E F, raifes up 
the laid Lid. 

Hence it is plain, that if a lighter Body than 
Water (for Inflance, fo thin a Subftance as this lit- 
tle Piece of Wood) is not raised by a real Force 
frejjing upwards^ that it will by by no means float, 
l^t fubfide like heavier Bodies. We fhall fhow 
hereafter, that Water can even raifeand caufe Lead 
to float by the like Force ; but what we have ad- 
vanced, is fufficiently confirmed by the prefent 

ExperiQAents. 

♦ 

S EC T, XX VL An Exferintent tofiew the Greatnefs 
of this Force frejpng upwards* 



> » 



XV. From this Water fufpended in the Tube 
Z r t(Tab. XXV. Fig. 2.) we may judge, Firft (^ 
the Greatnefs of the Force pref&ngupwardsat r p 

' for 



* N. B. thi hft Way U mskg this ExferfvsiHf, is to keep the 
Lid down witltyour Finger elofe to tbi tnrnd up end of tlse Tub^ 
E F, >/// it hi stkut sn Inch or two under Wster. 
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for laftancft ; for (ince there is one Force aftitj^' 
by a Preilure upward, and another by a Preflurtf 
downward upon rt, as has b^en proved before^ jc 
is plaiii^ if che Fluid at r t does neither afcend nor 
defcend, buc renaains ac the fame Point, thofe two 
Forces or Powers muft be equal to each other i for 
if either prevailed, the Wafer at r f would bt 
jBOf ed according to the Dire^ion of that Powen 
Now fince r ^ is prefl downwards by the Coh 
kimn of Altitude mmrt, &s^ is fhewn before ; it 
is plain that rtis alfo pireft upKvards by a Force 
equal to the Weight of this ColiimD of Altitude. 
This may be further proved another Way. 
Take a Tube^ which mc Conv^etiiehce fake fliould 
not be too laige, and thruilr it down into the Wa- 
ter as far as 1 1, 12, r ^ .- Stop the Mouth of k 
with your Finger at Z ; then if you lift it up per- 
pendicularly out of the Water, the inctosVl floid 
will remain fufpended at r i', 12, r 1, as is knowi) 
to thofe who try Wines ; thfcn put the faid T«b^ 
again into the Veflfel fillM with Water up to /i ^ 
fo as the internal Water 11, 12, may tye beloii^ 
the Surface of the external ai or nm. ot elfe 
abov>e the fame. 

If then you remove your Finger ftDm 2, you 
wi4l fee in the firft Place, that the Force which, 
prefTes rt upwards, is greater than the WtigKt^al 
the Column r ^ 1 1, 1 2 ; and that it will caufe the 
Fluid to rife from 11, 1 2 to » w, or to aa Hdgbt 
equal to the external Water a ^. 

On the contrary, if you take away your Fin^' 
ger from Z, when the Fluid 11, ti^rt is up aC 
T V, or higher than the Water ah^ you will find 
that upwsrd-prcffing Force at r f, is Icfs thafi that 
of the Column of Water r t T V, and confequent- 
ly that the faid Column wiU defcend^notwithftand* 
ing the Force which prefles upwards^ as low as 
nm^ or ah^ 

Only 
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Only a you thruft down the Tube with the in- 
cli\ds4 Water fafpen4^4 ibr the Piirp6{b at n m, 
uli fiha Uid n m be .parallel with the horizontal 
"^Igv^oik^ Qt till the idDernal Water »^ be of an 
equal Height with the external a b ; you will fee, 
xbfK upon removing yciur Finger, the Water in 
rt^mih ^^ remain ttiere witboot rifing ot falh 

. Fi^mj^benee it mi^y l^e inferr'd^ that tbcForces 
wbish:Pt^ upw^i^ilMd downwaidS) urcin this 
i^fe -T^ual to ea<;;b otha .; and jtfaerefore that a 
Plirt r ti <o( the Hofisontal-Plaiie^^ as.ik: is preft 
^9yf.tfffK^% with: rtbci Weight of the Cohimn o£ 
Altitude r tnmyis likewife preft upwards in Stag- 
na|i0|; Fluids^ wicb aFprceequ^Xatbe Weight 
of thefaid Column. -^, 

-^'¥]():^(j9 n'OWy tipottYeifeiovingthe Tiibe Zrt 
Ifift9i!4 JWi^^ ^^<3' Piece ofi Wood E F^ and car- 
rying it along all the Parts of she tiorizontal 
fl9iaY^h)Ai^^^ Wiit^rceiiGiiniscontipuslily fuipen- 
4€4 in .tjlie: Tube iic 0O111 ; it fbttow^ahajteveiy 
P;^o£tjie:&ld Pi»ie[ equal to theOri^ r^> is 
preft upw««r4i$ with in equal Force; / 

X^fll Kow chat this Foroe ^reifihgupwards^ 
adapts in(^eM6tty/totMDepthybBtbyna4BeaiMs 
^ tM Brei^h» inv t» the (^neity of * the Wa- 
ter 4»Mliftg above a Horizonul PiaM%' may tik 
JObkOiiiHi. lMfte» as itwas.dbtfere, by the Force that 
prefl&S.downwariis.'' ''Foe if you pour Waeer into 
the Veflfel tili tc ascends feom^ btoA 8, the Pref- 
fure upwards will be rpfoporttonaUy greater ac 
rf , Md^ciilift the Fli4A in die Tiibetio rf£e from 

But if afterwards you draw off fo.Mieh of the 
Water in .the gcto VeiRl, t^is to Wn|$ -k 4own 
turoM.j'kJ^to ii Ar Or Jpwer, the Foi»ce pre0ing up- 
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wards, will proportionably letfen ; and wheitas 
it was able before to raifc the Internal Fluids as 
high as T V, it can^c no^Kr keep it up beyond nm. 

Thus we fee every Thing adapts itfelf to the 
Heighth or Depth. 

And if you have a mind to make this E^xperi* 
snent with a Bucket or Tub of Water, or with 
any other VefTel greater or fmallar than that we 
ufed, you will find that the Breadth or Surface of 
the Water makes no Alteratibn^ nor will the mn 
.ward preffing Force produce any greater or lemr 
Efieft, than to continue the Fliiid n m in the Tube 

fufpendedat the Height 4 ^ of the external Wattn 

* • . ' - • ■ 

^ S B c Tv XXVII. The Laws of Tr$lfure tip ^und * 

downwards* ^■'•*' ^'** 

^ XVIIL F & o M all this ft is eafie to^cotickide^ 

with refpedl to the upward L and dowaWitd Ptef* 

fure compared togethier, that,; "i ^/: i 

- If we fuppofe a ftagnating- Fluid (TktX&Xy-. 

Fig. 2.) 9 Horizontal. Plane from L to M^^ 'Niim- 

i^erof equal Parts taken at) Blcsafure, fiicte^P^ 

rtypq^nm^ 5.5, i&c. each of ithefe Pa«» If^ i- ' 

Being, F/>/?,prefs'd upwards with aaequalForce : 

And»: . JSecondfyy dowhwirdsj ! with ofte^akU'che 

Jame.Forcei as ^nothec^ fac7itjwba&ft Wi)tu *"^ ; - 

. Thirdly^ (and which His «f jgreat XJte in Hydtih 

fiatics) that one Pare, as P Q;^ taken at Pleafurej 

is prefsMiwitb as mucbFoFcr downwards, 2(sanio- 

ther rtbat/isxqual toity^;as p q^ r t, &€. like^c 

taken at Picture; is iprefs'd up watds* • 

,. And.alfo on. the. contrary^ /• . 1 -^ 

: That, tbefirft Part P% is prefs'd wit* as 

great a Force upwards, as /> y, or r ^ are prefs d 

FaumhfyyTbit the Force which preffes eacK 
Fart -upon the dther, is- equal to the Weight of 
th^. perpendicular Column of the Fluid. All 
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All which is plain enough from what has been 
faki. 

SEifT. XXVIIIv-4« Experiment of th^- Prejfure 

downwards of different fluids upon one another. 

. . . ', • - ■ • 

XIX^ Hit H i&K^Of like many othejsj who 
iwrice about Hjdrojlatics, we have only confidcr'd 
Wat^ir as a Fluids chat has no other Fluid upon oc 
over it. But forafmuch as there is another Fluid 
which is ufually inieumbefnt on ity iiamely the Air,^ 
und Which in fomef- Cafes does often ind notably 
cf^ert 'its Power, ii • we have fliewh above, &». 
XUIj it will not'^ithaps be difplcHfing to fuch 
:^have not been ttiuch con verfanc in Ifydroftatics, 
i£ wo ihould here conlider fome of the Proper* 
tiQ^ of different Fluids lying upon each other. 

The- Experiment therefore which we made fomc 
Years 'ago for this Purpofe, may be performed with^ 
all liiiinixable Liquors ; as thefe two are in whicH 
wa fee Brandy that has ftodd -^a while iippn Pot^ 
A&es, to which we may joirfOjI ^t-7urpentine 
for a third unmixablfcTluid, We dnly.try'd the 
iamie with two, to Wk; with Picfcfe or \^atei-, ill 
which there was* as much common Salt dilfTolvM 
as could be, and with Oil of Ttfrpentiife. 



we placed upon t4ie Het'izontal Rrm ofa pretty 
Urge' arid-deep Gkifs-Yelfel, fo that the faid Stic^ 
iftjfde right Angles^ Wftli the Pieeieof Wood, and 
defended Perpehdiculariy into the Veffel ; to ortcJ 
onddf *em we ty 'A the Curve Tube CGB, tol 
the other the Streight one D E F, 'ill fuch man- 
hcr, that the uppfer Orifice of each.' C and D, 
i^tts'a good way below the Rim^br the Glaft2 
Veflfof; and thc-tower Orifices A fii and E P 

*" V il ^ "" (which 
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(which as the Tubes themfelves werebf abdut 
the fame Size) were placed as near as poffiblip t^ 
the fame Horizontal Plane H £4 

XX. N 6 W- to give a rough Notibri of tht ftrel*- 
fure of the Air j we pour'd fome Pickle into the Vef- 
(ei up to H I» which running into the Tube B G Q 
at the Orifice A Bj afcended to the oppofite Leg 
u{> the Height k I, being parallel to the external 
Liquor H I| and there it ftaid. 

When we remov'd the f ub^i. ^^ in the former 
Cafe, fromonepartof the Superficies of thePickW 
H t, to another, we always fpund that the Liqwi 
within the Glafs remain^ unchangeably at k t 

From whence it appeat'd, in cafe the Air.grif- 
yitates^ which we fuppofe here, that it preffes upt 
on equal Parcs^ fuch as A Bj 41 1, &c. of the Swift- 
face of the Pickle with equal Force : Since qt^er- 
ysrils, if the faid PrefTure were greater OH foiAli 
|iarts,and lefs On others, the Fiqid i / in th^ Twb^ 
would have rifcn or fallen ; if other wife (v^hicii 
follows from what has been ibown already) thi 
Xit in the. iTube C G incumbent upon k /, ai4 
^igher, does cxxitinually pnk upon the (aid if 
with equal Force* But this b^y die way^ 

- XXL H A V J N o po«r*d iu more Pickl^t ^P 
Uilitgh as L M^ we found thf Liquor in cb^ XImIpiM 
id nTe to xf ^d z, 4; (x as in ]the drft E^eri^ 
^ent» ta the^iaine Height as the external Liquors 
. But when we pour'd upon the faid Pickle L, Mi 
pn of Turpentine to the He%ht N O, the JJ^fWt 
in the Tubes rojfe from xy to noj and from ^ 4 
^ P f; but remain^ belaw Q N, or the Supar&^ 
c^esof the OiK . ■ . i 

. From wh'enc^ we may mfci', that a lighter Fluid 
ISVe che.fiid pil N O L M^ being incumbent ep^ 
ein a heavier, as thePickle^ ptodtfi^es aBreiTui^ 

both 
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koth upwards and downwards : Since A B mufl 
be preft more downwards to make the Pickle rife 
from X J 10 no; and EF with a greater Force 
upwards, to raife the Picklefrom s:.4 to/ q^ and 
keep it there fufpended. 

XXII. After this we thruft down a Cr^ne 
or Syphon with a long narrow Tube thro' the Oil 
N O L M, till it came below L M, or till it reach- 
ed the Pickle; of which as we drewfome part 
out, we,obferv*d, that the Depth of the fame 
Fluid in both the Tubes decreasM propOrtionably, 
falling below »o and /> q^ but rofe again as more 
Pickle was put in. 

The fame Thing happen'd upon taking out, and 
letting in again any part of the Oil N O. 

Andfo did the laft, with lifdng upwards the 
Orifices of the Tubes A B, and £ F. 

From whence it appears^ that in feveral Fluids 
incumbent upon each other, as well as in one 
alone, the PreiTures which raife and fall the Parts 
of any Horizontal Plane in each of the Fluids, 
ar^^iikewife adapted to the Depths of the incum^ 
bent Fluids. 

But they are no ways affefied by the Breadth 
of Fluids, fince it is fufficiently known to all that 
underftand //yiro/^^^/c/, that in cafe the Height of 
the Fluids oyer A B and E F continues the fame, 
the Eflfeft would be the fame ; and the Pickle at 
no zndfq, would continue at the fame Heighb 
in Vefifels of all kinds of Breadths. 

XXIII. We likewife found, that if we carry 'd 
the Orifices of thefe Tubes A B and E F lateral- 
ly along the Parts of the Horizontal Plane of the 
Pickle H I (the iame may be faid of the Oil too) 
the Liquor in the Tubes prefervM the fame Depth 
r VoL.IIL Mmm or 
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er Height iti every new Place upon the fame Ho- 
rizontal Plane, as was obferv'd in the firft. 

From whence it may be concluded, as before, 
that all equal Parts of a Horizontal Plane, whe« 
ther the faid Plane runs thro' the uppermoft Fluid, 
or thro' any other which has more Fluids incum- 
bent on it, are preft upwards and downwards 
with equal Force. 

Sect. XXIX. Oil gravitates wfrejjes m Pickle^ im 
the fame tnanner as Air does m IVater. 

XXIV. T o reprefent now in a fhort Sketch, 
bow Air operates upon a Fluid below it ; we need 
only pour in Oil till it rifes up to P Qj, or above 
the upper Orifices of the Tubes C and D ; which 
by that means running into the faid Tubes, it 
will caufe the Pickle within them to fubfide from 
n and p q, to xy and z> 4, or to an equal Depth 
with the external Pickle at L M, juit as if the 
Air prcft upon iv 

Sect. XXX. 7%e Greatuefs of the Preffure Ij)- 
vsards and Dawnwards infeveral Fluids imstssskut 
upon one another. 

XXV. Lafilj, Let us again fuppofe NO to 
be the upper Superficies of the Oil* Now w 
ftiow with how much Force every equal Fart of a 
Horizontal Plane H I, fuch as A B, £ F, &c: are 
preft upwards and downwards, when ther« ace 
feveral Fluids incumbent on each other ; we pour- 
ed C^ickfilvcr into the Cujfve Tube A B G C, 
tUl it rofe to an equal Height in both Legs, name- 
ly, to A B, and i^ /. Then we poured into the 
ireat Veffel, Pickle as high as.L M, and Oild 

^urfentine as high as N O, and fo diruft dbwtt 
•^^ Tube B OC thro' the Oil into the Pickle^ as 

far 
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far as H I ^ and when all was quiet and fettled, 
we found that the Quickfilverhad fubfided in one 
Shank from A B to T U> and rifen in the other 
from kltors. 

This remaining fo, we filled another Cun^c 
Tube of equal Legs (Jab. XXV. Fig. 4) 789, 
firft below to a certain Height (as here alfo A B 
andjfe/) with Qyickfilver, and bringing forwards 
the Curve Tube C G B, Fi^. 3. clofe to the fidd 
of the great Veflclj we meafured with Compaf* 
fes as nicely as we could, the Height of the Pickle 
U W above the Quickfilver T U. 

We alfo pour'd Pickle into the other equal 
Leg*d Tube 789^ Ftg. 4. till it rofe to the fame 
Height as W U above the Quickfilver that was 
in it, equal to the Pickle in the Veffel. After 
^hich^ meafuring in the tike manner the Oil in 
the Vcffel at M O^ we alfo pdurM Oil into the 
Equicrural Tube to the fame Height W X j fo 
that the Pickle and the Oil, as well in the (aid 
^ube, as in the Veflfel, were both fufpended at 
>&n equal Height above the Superficies of the 
Quickfilver T U. 

I fliould add here, that in order to bring Pickle 
Md Oil into the Equicrural I'ube Fig. 4. to the 
fanle Height with that in the Velfel, you muft 
take cart yon do not pour theiti in ix firfl: to the 
Height requited ; becaufe the Tube not being very 
large, whetl that which flicks to the Sides at pour- 
ing in tomes to fubfide, it will caufe it to rife 
highet than in the Veflel. This may be bbviated 

gerhaps by ftrft filling the 'f ube Pig 4; and then 
y pofuring Pickltf And Oil intd the Veflel. iTicy 
that have a mind may liiake the Trial. 

Afterwards hiving meafuted tvith Compafles 
the Height r u (which the Superficies bf the Quick- 
Itlvdr r 1 in one Leg had above the Superficies 

It tJ in the other) in b6th Tube$ in and out of 
Vou III. Mmm a the 
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the VefTel, we found the fame Height r tf to be 

equal ia both. 

XXVI. From whence we plainly perceived, 
that all the Fluids incumbent on each other in 
the VefTel above T U^ and confequently alfo above 
A B, did equally gravitate upon A B in the Vef- 
fel ; and neither more nor lefs, than if the faid 
Fluids had been in a narrow afcending Tub^ 
each in its flreight perpendicular Height«^\ • 

For fince the Tubes both within and without 
the Vcffel (7at. XXV. Fig. 3 and 4.) were about 
the fame Width ; if the Side-Fluids in'the broad 
Veflel gravitated more upon A B^ than the per- 
pendicular Column A B Y X in the Equicnirat 
Tube upon A B^ Fig. 4 ; it would follow, that 
the upper Superficies of the Quickfilver r i, in 
the VefTel, would rife higher above the former 
Superficies uwo( the faid Quickfilver than in the 
Equicrural Tube. 

XXVII. The contrary of which being found 
to be true in all the Parts of a Horizontal Plane, 
as HI, whcrcrever the Orifice of the Tube AB 
is placed, it fhew'd, that when Fluids are incum* 
bent upon each other in a VefTel, fuppc^g in 
one of 'em a Horizontal Plane, as H I, no Part 
thereof will fuffer either more or lefs Pre^e from 
all the incumbent Fluids, how broad foever the 
Vefl'el is, than of a Column A B X Y ; the Ba- 
fis of which is A B, and the Top of it reaching 
up to the upper Superficies of the higheft Fluid 
N O : and this is what we have call'd tbe O 
lumn rf Altitude. 

XXVIII. No w as we have dcfcrib'd abonre the 
Column of Altitude in a Fluid, it niay be con- 
cluded how the fame is Co plainly dcfcrib'd in this 

Cafe; 
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Cafe ; to wit> that in feveral Fluids incumbent 
upon each other, the Column of Altitude coniifts of 
a Pillar, whofe Bafis or Bottom is A B, or £ F, 
for laftance, or fome part of a fuppofed Horizon- 
tal Plane H I, and whofe Top is the upper Sur- 
face of the uppermoft of all the Fluids that are; 
incumbent upon each other ; as for Inftance, B Z 
composM of the feveral Depths of the Pickle 
B W, of the Oil W X, and of the Air X Z (ima- 
gining that X Z extends itfelf to the upper part 
of the Air) in fuch manner, that each Height, as 
B W, W X, and X Z preflfes downwards withi 
the particular Weight of every Fluid of which it 
is the Height. 

* . 

XXIX. I T fliould be obferved here, that it is . 
not neceffary that each Fart (hould be always 
preft with fuch a perpendicular Column, fiq^e^ b: 
liiflfers the fame Preffure, nqtwith(ianding (if we 
fuppofe R to be a folid Body) that the Column 
diredly incumbing upon a by ov a bmi, can't ex- 
tend itfelf in a ftreight Line higher. than to m i, 
provided the Surface of the upper Fluid be at the 
iame Height as before ; but the meaning of all that 
has been (aid is, that both a b and A B are pref- 
fed with a Weight which is equal to the Column 
^ Altitude, Num. XXVII. ' 

XXX. S o that in order to inquire into the Na- 
ture of any Water-Works, with refpeft to the Prel- 
fure of the Water upwards and downwards, you 
may (ingle out a part A B, F^- 4- of a Horizon* 
tal Plane H I, upon or over which the whole Co- 
lumn of Altitude A B Z may be placed ; or dthcr- 
wife you may lengthen put the Hqrlzontal Plane 
H I towards N or I, even beyond the VeStX that 
contains the Part A B, (Tii*. XXV. Fig. 3.) up- 
on which we feek for the JPre0ure,..and oiorepver 

M m m 3 tdke 
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take an equal Part A B, (Tat. XXV. Fi$' 4-) of 
the faid Plane extended from 1 to B, on which 
the Column of Altitude may be fet and repre-> 
fehted, if we continue the Superficies M L ami 
N O, &c. of the Fluids incumhent on each othef 
as^as WandX. 

Sq that to know with what Weight a t,^ in th^ 
Vcffel^ is preft ; it may be anfwer'd^ with the Co? 
lumn of Altitude A B Z, which is reprefented in 
Fig. 4. out of the VefTel j of which Column B W 
isthe Pickle, WXthe Oil, andXZ9goesup 
quite to the Top is Air. 

We might alio conceive the Column at mi in* 
cumbent upon a h^ as paffing thro' a foiid Body 
K, only by afcribing to the Height of each Fluiq 
in it, its particular Fart and Weight. 

Sect. XXXI. Of the Prtffwrt upon equal Parh $f 
Higher &r Ltnoer Horizontal Planes. 

XXXL I T is unneflfary to add farther, tfaa 
(Tai.XXVl. Ftg. 2.) the Part d lying in the Ho- 
rizonul Plane G T, is preft with fo much more 
Force upwards and downwards, than die Part ( 
in a higher Plane E F, as the Column of Altitude 
fm upon G T, is heavier than the Qolvmt^fb in* 
cumbent on the other Plane E F. This crery 
one may apply to a Part ^ in a lower Plane N H| 
as alfo to f^veral Fluids lying upon each other. 

Sect. XXXII. Jf^droffaticaHaws of fever d 
Fluids tncum}ent on one anptber. 

XXXII. F R o M all which then, there foUowt 
this great Hydroftatical Propofition (which does 
tikcwife very much contribute to difcQver the 
Powers and Motion; in Hydraukcb, or Wate^ 
Works) afret a (hort and plain Manner. 

It 
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It is thus : 

If feveral Fluids be incumbent upon each other, 
and we fuppofe one Horizontill Plane, as Hi 
(Tab. XXV. Fig. 3.) paiSng thro' one of 'em : 

Two or more equal Parts thereof (as A B, 
a ^, £ F, &c.) will each of 'em be prefs'd up- 
wards and downwards, with the Weight of their 
Columns of Altitude^ and CQnfe<)ueutly widi 
equal Force. 

From whence it follo\Krs, 

That one of thefe Parts, fucb as A B, is pref- 
fed downwards with the £une Force as another 
a b^ or £ F, upwards. 
And on the contrat]^. 

That the firfl; A B is preflTed with as great 
Force upwards, as another ah or £ F down- 
wards; which we fhall therefore, for Brevity 
fake, call here the Lav} of Altitude w Depths be- 
caufe it adapts itfelf only to the Height (or Depth) 
of Fluids, but by qo means to theit Breadth or 
Sur&ce. 

XXXIII. I T mud be here obfervM, that in 
the PreiTure upwards and downwards on equal 
parts of the fame Horizontal Plane (we do not 
flow fpeak of higher or lower Planes) it is meant 
of fucb Parts A B, ai^ £ F, &c. which have a 
Communication with each other in the (ame 
Fluid ; that is, fuch as a Thread or Line, may 
be fuppos'd to be drawn from the one to the 
other, without being obliged to pafs thro' ano- 
ther Fluid or Solid Body. 

It is neceffary to lay down this Caution here, 
becaufe this fo general PropofitiQn may other\)0^ife 
not fMCcee4 in lome Cafes. 

M]Ain4 S«cT. 
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Sect. XXXIII. The Prejfure upwards proceeds hfy 

from Lateral Fluids. 

XXXIV. We have no occafionto prove exprcfly, 
that all Parts,as r f, (Ti^.XXV. Fsg. 2.) of a Ho- 
rizontal Plane L M, are prefsM downwards by 
their own Weight, and that of other incumbent 
Fluids ; but that they are never prefs'd upward^ 
but by Fluids that are not only higher, bat alfo 
lateral ; and other ¥arts of the fame Horizontal 
Plane L M prefs downwards : So that all Ftef- 
fure upwards proceeds from thefe Lateral Fluids, 
as from their neareft Caufes. 

For take away the Lateral Fluids that ate in 
the Veffel tf L M *, on the Outfide of the Tube 
r f T V, the Liquor in the faid Tube lofing its 
FrelTure upwards, will immediately fubfide. 

Sect. XXXIV, Oblique Treffures do likewife adapt 
themf elves to the Height of Fluids. 

XXXV. N o w to fay fomething concerning 
the Oblique Treffures of Fluids. 

That Fluids may be prefs'd and protruded in 
various Obliquities, is fo plainly proved by the 
Cocks and Ajutages of many Fountains, as not to 
require any farther Demonftration here. 
- But that thefe oblique-preffin^;; Fluids do alfo 
adapt themfelves to the dired perpendicular Height 
of the faid Fluids over the prefs'd Part, as the 
foregoing, and by no Means according to their 
Qiiantity or Oliquity, fliall be likewife briefly 
fiiown. 

Take a Recurve Tube {7ab. XXVI. Ftg.i 
and 4.) A BCD, which being continued from 
CD, aflumes the Form of CEFND; pour 
Water into it up to A, whereupon you will find that 

the 
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the Water will fpread itfelf till it attains to an 
equal Height in the other Leg £ F, of whatfo- 
ever oblique Shape the faid Leg C D £ F be^ 
with refped to the prefs'd Part C D. 

Now we know, that if the Tube were exten- 
ded from C D9 ftreight up to C G H D, and 
were full of Water as high as G H^ or at a 
Height equal to A L^ and £ F, the perpendicular 
Column C G H D^ would keep the Water in the 
Tube A B, to the fame Height A B, juft after 
the fame Manner as here in the Clique Preffure 
EFND. 

Confequently the Horizontal prefsM Part C D, 
undei^oes an equal Preifure from the flreight Co- 
lumn C G D H, as from the Curve or oblique 
one CDF ND. 

And this would be jufi the fame, and remain 
fo, though the Curve Tube (tab. XX VL Fig. 4.) 
were widen'd as at C £ F K D, or even narrowM 
in any other Manner, fo as to contain a greater 
or lefTer quantity of Liquor ; as likewife in which 
Obliquity one of the faid Tubes flood upon the 
Plane BCD, and prefs'd the Part C D ; if only 
the prefsM Horizontal Part C D preferv'd the 
fame Magnitude, and the Perpendicular Height 
G C, H D, or F M of the Fluids upon the Plane 
C D continued the fame. 

Sect. XXXV. The Hydroftatical Laws of Oblique 

Vrejfures. 

XXXVL So that the forementionM Law of 
Altitude, is here alfo of full Force in the Cafe of 
Oblique Preffures ; and the following Propofiti* 
on is true : 

If a Part C D of a Horizontal Plane BCD, 
is prefs'd by a Curve or Oblique Column of Wa- 
tet C E F N D ; the Preffure it undergoes is nei- 
ther 
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tber greater nor lelTer^ than that of the Colima 
of Altitude ; that is» of the Porpendicular Co- 
lumn C G H Dy which has for its Bafis the pie£- 
fcd part C D, and for its Height the ftreight Pd^' 
pendicular Lines F M, or G C, which are ex- 
tended from the prefs'd Part C D, to the upper- 
moft Stiperficies A F of the higheft Fluids liip- 
pofing there to be more than one 

Sect. XXXVI. luxteral Pnjfures do likewife adaf^ 
themjehes to the Heights or Depths rf 



XXXVII. It now remains to inqnire into the 
Force of the Lateral Preffure of Fluids^ whereby 
they are thruft or preis'd along the HotizoDtat 
Line. 

That this kind of Preffure do^ aUb obtain m 
Fluids, appears from the fitting or placing Cocks 
in the Sides of Barrels, &c. 

Or otherwife, fix a Tube E F (r^*. XXVI, 
JPig. 5.) horizontally, or into the Side of a Ve£Rd 
A B C D, filled with Water to the height MN, 
and you will fee the Water gufhing oat in a Sartam 
F G H s fo that at £ F it runs horizontaUy, and 
at F G H inclines or bends itfelf- to the Earth. 

And in order to know that this Lateral Pref- 
fure does alfo adapt itfelf to the Height, you 
need only fill the VefTel up to A B, fo that thctc 
will then be a greater Height or Depth of Water 
£ B above the Tube E F ; and you will find that 
the Scream F I K guflies out fo much farther, and 
horizontally to K ; bnt that in Proportion to the 
Decreafe of the aforefaid Height, by letting out 
the Water, the horizontal Force does alfo de- 
creafe, and continually incline nearer to the Vcf- 
fd, as firfl at H and then at P^ 

Vow 
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Now that this I^ateral PreiTure does by no 
means adapt itfelf to the Breadth or Quantity (£ 
the Water, may be feen, if by continually pouring 
Water into the p?^rrower and wider Vcffcl, fuch 
as A B C D (provided it be not too narrow) the 
Water be kept at the fame heigl^t AQ ; for then 
\n both Cafes the Stream FI I^ wiUpreferve the 
fame Qorizontal Line. 

$ECT. XXX VH. Tie Metbo4 af difcovering the 
Greatnefs of the aforefaid Preffure^ 

XXXVIII. But now in order to compare th^ 
true Force of the Lateral PreiTures with that of 
the Heighth or Depth of Fluids upon equal Ho- 
ri2onral PianeSj» as we have done in other Pref- 
fures, we muft beftow fomewbat more Pains. 

For if wc take a quadrangular Veffel (Tak 
XXVL Fig. 6.) AQPK with plane perpcndi- 
f ular Sides A Q., and P K ; and in it conceive 
the Part A E of the Side A Q^, againft which the 
Water, wherewith it is fiU'd up ; to A K, pretfes 
laterally, and if you moreover conceive another 
Fart £ ) in the Horizontal Plane O E, and equal 
to A E ; it is dear that upon each Point F, G, H, I 
there is an equal Depth of Water ^ F, cGy eti, 
g I, and confequently that each of the faid Points 
is prefsM downwards with an equal Force ; but 
neverthelefs, that each of thofe Points B, C, D, E, 
in the perpendicular Part A E, fuffers an unequal 
lateral PrefiTure ; becaufe, as we have (hewn bo- 
fore, the lateral PreiTure a<;commodates itfelf to 
the perpendicular Height of the Water, and fo 
is greater or lefs accordingly ; and each Point, as 
A, B, C, D, E) has a different Height of Water 
^bove it, or rather above the Horizontal Plane 
in which «ach foint lies. 

J^ccQtdingly 
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Accordingly the Point A, or the Horizontal 
Plane A K, has no Height of Water above it. 

The Point B^ or the Plane BL, has the 
A B or ^ ^ over it* 

The Point C, or the Plane C M, the Height 
AC, oxcd. 

The Point D, or the Plane D N, the Height 
A D, or ef. 

The Point E, or the Plane E O, the Height 
AE, 01 gi. 

So that from hence it is xnanifeA, that in order 
to know how much greater or fmallerPreflfure the 
Horizontal Plane E I undergoes from the Water 
that lies in equal Height upon all its Points, than 
the Perpendicular A E^which has ditferent Heights 
of Water over all its Points ; that by reafon cS. 
the great Difference of the Height of Water ly- 
ing over the higheft and lowed Points of the per- 
pendicularly prefs'd Part A E ; to avoid Miftakes, 
we muft,F/ry2, inquire how much greater or fmal^ 
ler the lateral PrefTure (for Inftance) upon one of 
the Points B or C, &c. is, than the Preiuire down- 
wards on one of the Points b or J, tXc. which 
have the fame Height of Water over them. 

And, Secondly y when this is known in each 
Height a^ by c, dj ^,/, gy i, that we compare the 
Sum of all thefe ditferent lateral Preflfures upon 
all the Points or little Planes that make up £ A, 
with the Preffure downwards, which all the Points 
or equal Breadths comprized in E I, do bear to- 
gether. 

Thirdly^ It is plain, that the fmaller the Parts 
or Points are into which AE and EI are divid- 
ed, the leffer is the Difference of the Heights ot 
Depths of Water over the uppermoft and under- 
moft Points of the Part of A £, and confequent- 
ly thcfe Diverfities of the Heights will produce 
the fmaller Change in the Calculations, which, 

if 
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if thefe Parts were taken very large, might occa- 
fion great Diflfercnce ; whereas they may be now 
fafely enough taken, if we confider the Parts of 
A E, fuch as A, B, C, &c. as very fmall, and 
mere Points* 

Sect. XXX VIII. The Comarifon of the Lateral, 
and Perpendicular Vreffure of the Air upon an e^al 
Tarty Jhown by an Experiment. 

XXXIX. To fliew the Firfi experimcn Hy, to 
wit, that the lateral Preflfure which fuch a little 
Part as B, having a Height of Water, as A B^^ 
above it, undergoes in the Perpendicular A E, is 
equal, or at leaft does not fenfibly diflfer from the 
Preffure downward, which a Horizontal equal 
Part *,that has in equal Height of Water a b over 
it, fuffers from the incumbent Fluid, may appear 
from what follows, proposed, if I miftake nor, 
firft by Mr. Mariotte\ but with another View. 

Having tryM the fame in the Year 1696 ^ and 
feveral times fince, I find among others, the fol- 
lowing Remarks, which every Body elfe may al- 
fo make by the help of the little Glafs Inftrument 
invented by Dr. Mujfchenbroek for the fame Pur- 
pofe, with little Charge and Trouble. 

We caused a little Hole ^ ^ to be drillM or bored 
in the Plane Side V Q of a Bottle A B P Q (p:ab, 
XXVII. Fig. I.) and another fomcwhat bigger 
at the Bottom of the faid Bottle at P, which laft 
might be ftopt by putting fomething into the 
Hole, and the Mouth A B was ftopt with a Cork 
C D F G, thro' which the Glafs Tube E W was, 
tbruft, and the Joints were fo well cemented with 
Emplaftrum deMiniOy that no Air could pafs neither 
between the Tube and Cork, nor the Cork and 
the Mouth or Hole. 

Then 
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"then flopping the little Hole al^, and the Glafs 
Tube E with the Finger^ we pourM Water intd 
the Vcflel thro* the biggcft Hole P, with a Fun- 
nel that had a very flender Nofe, till it afcended 
to the Height R T, or higher than the little Hole 
a ^, which ocherwife requires no Bounds. 

Moreover, having clos'd the Hole P with t 
Cork or a Plug^ we thruft a little Tube ab ghz^ 
crofs in the Orifice a b, which Tube being {hut^ 
w hermetically feal'd at g h^ had a HoriEontal 
Orifice at /j, as that at a b. 

Then fetting the Veilel up an end again^ and 
flopping the Orifice fg with the Finger^ we fill'd 
the Tube E W almoft to the Top with Wateh 
After which I removed my Finger from /;» what* 
ttpon the Water fpouted out of the faid Orsficd 
fg^ and fubfided in the Tube E W ; but without 
producing any other Alteration JOt vifible Dimi- 
nution in the Height of the Water R T in the 
VefTel, than what might be jiiftly afcribed to the 
Contra£tion or Expanfion of the Air incumbent 
on the faid Water R T. 

Finally, All being at Reft, it appeared, that as 
the Water in the VeiTel continued at R T, that iti 
the Tube E W flopt at d », at the fame Height 
vrithfgj or with the Horizontal Plane dg, which 
pafl'es thro' du and/;. 

Whereby we perceived that the Colunin of Aif 
fg K> by its perpendicular PrcfTurc upon the Wa* 
ter at fg, could keep the fame fufpended at the 
Height of ^ If in the Tube E W, and ballande aii 
equal Column of Air duH, which was incum- 
bent upon du, according to SeEi. XLI, &c* 

Now to compare the lateral Preflure upon a b, 
with the perpendicular Preflure/;, we took tht 
little Tube ab bg ovkt of the Hole a by and found 
that every Thing continued in the fome Stare^ 
and that hardly any Water flo wM out of the faid 

^ HoM 
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Hole a h ; the Water alfo in the Tube E W re- 
maining at the fame Height d 11. 

For if it had fallen ia the faid Tube^ but a 
Hair's Breadth, down to > tu, by reafon of the 
Diflfeiehce of the Air's Height at a and b (which 
however was not obfervablc) the fame by making 
the Hole a h fmallor^ would have dwincUed to 
nothing. 

XL. Suppofing then that the Water in the Tube 
£ W did continue ^at the fame Height, whether 
the Air prefs'd downwards upon fg^ or ^<xqSs 
andfidewife, uponvi^ without the little Tube 
ab gb^ it was plain, that the Air prefs'd widi 
much the fame Force by its Weight dire&ly 
downwards and laterally or fidewife, when thefe 
prefs'd Parts /^ and 41 ^ were taken fo £tnaU, that 
the Heights I a and I b diffet fo little. 

Sect. XXXIX. An Experimental Cotnfarifim cf 
the aforefaid Prejfures in fVater upon nn equal Part* 

■* *■ 

XLI. B V T (ince the above-mention '4 Experi- 
ment does only Ihew the Equality of thefe Pref* 
fures in Air, to the end, that the famq ro^y be re-^ 
prefented in fome other Fluids as Watef foe la*- 
fiance, we placed the aforefaid Bottle ABP Qji 
with and without the Tube abgb^ in a Veffei of 
Water LM N O : So that the Water in the Vef- 
fel was as high as L O abov^e that in the Bottle;, 
and we obfecvM in both Cafi^s that the Water ia 
the Tube E W, rofe and continued at r & an 
equial Height with that in the Veffd LM, and 
confequently higher than that in the Bottk R T« 
So that the Water in the Ve&l L M N O^ whc- 
ther pteffidg perpendiculatiy ppon fg^ or laterally 
againft a by exerted an equal Force and Preifure 
upon equal Parts, zsfg and ab^ when taken 
firadl enough. Sect. 
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Sect. XL. 7Zr^ Greafnefs qf a Lateral Prejfure t/fon 

a Plane. 

XLII. From whence it follows, that we nlay 
return again to our former Thread, and to Tat. 
XXVL Fig. 6. and compute what a Force of 
Fredure a perpendicular Part A E fuffers laterally 
from the Water as high as A K in the Veflel AQ. 
F R, in Comparifon of the Force which an equal 
Part E I, lying horizontally, undergoes from the 
incumbent Water A E i^ ; we muft firft fuppofe 
the prefs'd Parts orPlanes A E and E I to confift 
of other fmaller Parts, or of very fmali Points, 
A,B,C,D,E, F,G,Hand I. 

Secondly^ That each of thefe Points or little Par- 
ticles B, C, &c. doesfuftain juft asftrong an Adi- 
on from the lateral Preflure, as b and d from the 
PrefTure downwards of the vifiblc Heights a b^ 
c d, &c. of their incumbent Water. 

« 

XLIII. Let us then for Conveniency fuppofe, 
that A E alone does confifl of five equal Parts, 
A, B, C, D, E, and El of fiveParts alfo, E, F, 
G, H, I : Tho* we Ibould proceed more fnrdy, 
if we fuppofed thefe Parts to be much fmaller, 
and that A E as well as E I, did confift of fome 
Thoufands or Millions of the faid Parts ; foral- 
much as then the Heights ab, cdy &c. of the 
higheft and loweft Ends of thefe Parts would 
hardly be diflferent, as has been already mention* 
ed above. 

We have however taken fuch a fmall Number 
as 5 here, it being fo reprefented in the Figure, 
and becaufe, whether the Number of the Partsf' 
be great or little^ the IfTue of the Calculadoa 
will be the fame. 

To 
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T^coiKie to it tfaepeforc ■; If itbt^ppdkd that 
tht Height 4 ^ Mfitains 1 Pound, that of c ^, 2 
Poofids, «/^ I Pottuds^il, 4 PMnds, andfo on, if 
^Me Patts be taketi> it Ikis tieen f>r0Ved before, 
that Aett i^ aft t^^ual £«i#r^ iPrdG&re upon the 
Point. 

Aj ol^MuMMiri/^^ kid bei:A«feehefel n-. 
is no Height «t Ooluttin of Walter in-> o 
ttumbii^g 0(1 4, 1^ bi^ars S 

On fi a$ ^n ^, and ^y rettfon of tke? 
Hi^lit a hy i^t laid » beat« { ^ 

On C is on i, and feecaufe<B( i!be Hriglit? 
4?, k beats I 

OiiDason/; and be€^iife<if the Height? ^ 
<i/, it bears r^ 

On C ason I, uA becaufe of ^ Height I 
g I, it beats 3 ^ 

So chat the Weight which all ^ Points f 10I6. 
together bear, is > 

Furthcrasore : Each of the Pokiti E^ Vy\ 
G, H, I, have mcuitibiaig on them a 
Height or Column of Water equal to \ 
l\ and confcquetttly each bears 4!^. > to%. 
yAikh being multiply ^d by 5, there i 
liekig fo matiy Parts foppos'd in A E j 
and £ f 9 the whole £ I bears ^ 

S t c T. XLl. the Hydrcfiattcal tatoisf lateral 

Preffuris. 

XLl V. From whence therefore refutts tWs 
j^rinciple concerning the Uteres PreiTure of Fluids, 
MfAel^^ that the lateral ^te^tt upon A £ beh^, 
ifi Ais Cafe, 10 lb. is thchalf «f 20 tR. ^of tWe 
Ptdffact <ioWnwar<iJ, whkh ^the jfaid A E if it Jay 
horitoWtaHy at E I, tei^el ^^ t»e lo^v#«ft Polntfe, 
xirdaklluier 60m itsiti^uftibtnft Wtfttr AE It ; fo 
that inotd#rto4efiow the W^fttt'being Aifhd Iwl^t 

Vol. III. Nnn AK, 
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A K, bow great is the PrefTure which A E bears, 
we muft fee off A £ horizontally on E I, which 
bears the PrefTure downwards of its incumbing 
Water A E I ^ ; and draw £ I, which will take in 
the preffing Fluid A £ I A, or the half of A £ Ig. 

XLV. It muft not be' thought, that . if the 
Number q( Parts, of which A £ or £ I are com- 
posM, were much greater than 5, it would alter 
the Proportion; fince, lee the Number be never 
fo great, all the Numbers from o forwards, . being 
continually multiply 'd with the Unit, do always 
make up the haU of their greateft Number, fo 
otten takenj as (the o ox Cypher being reckoned 
among them) their Quantity amounts to. 

This is plain to Mathematicians, and any Bo* 
dy elfe may, for his Satisfadion, compute it with 
a greater (^anticy. 

Sect. XLII^ and XLIIL Two Experiments ahmt 

Lateral Prejfureu 

XL VI. You may find what we have faid 
Num. XLI V, and XLV. demonftrated after ano- 
ther manner by Monfieur SteviUy in his HyJrofta- 
tics ; but fince we, in order to render our Con* 
clufions more certain, are wont to deduce oar 
Proofs from Experiments, we will bere add the 
following Experiment, as we find it ftanding up- 
on our Notes fome Years ago, omitting the whole 
.Calculation for Brevity fake. 

We caus'd to be made a Quadrilateral Veffcl 
(rfli.XXyii, Fig. 2>the Height of which MK 
.was about 16 Inches, with a rfqqare Hole that 
iould be flopped with a Piece of Wood HDRS 
bf' the like Dimenfions, being of the Breadth of 
,a foot at R D, and of the fame Length at HD; 
which Pi^c^ of Wood wasadapted to the Hole 

after 



1 

The Religious Pbilofopher. ^6i 

after fuch a manner with a Leather fixM to its 
Edges, as to prevent the Water from poiing out 
at the Joints. ^ 

This Veffel being fill'd with Water up to B D^ 
we knew that there was the Weight df'^ Foot oF 
Water preffirig laterally upon the Piece of Wood 
H D R S, becaufe the Height of the Water wa^ 
equal. to D R> or to the Height of the tippermoft ^ 
Pare erf. the faid Piece of Wood. 

Having then examined into the Force of thiS 
lateral PrefTure of the Water by Meari^ of a Bal- 
lance A E F, the Arms of which A E ^aiid E F 
were Reftangular at E, to which the Weight Y 
was fufpended, we found that this Wood beings 
prefs'd inwards at E A by Y, could rcfift i^eight 
of between 3 1 and 3 2 Pounds j but Upon addihg 
more, it immediately burft inwards. 

So that the Rule mentioned in 'Afl.'LII. was- 
fufficiently verified hereby, fince a Aynland Foot' 
of that Water was about twice as heavy. 

It is to be obferv'd, that the preffihg Part A*^ 
of the Ballance A E F, muft be placed exadly' 
upott the Point of the Wood A^ where the Center 
is, or where the lateral Preflurc is ftrongeil. * 

In order td do fo, Care was taken^ that by th£ 
Means^ of the crofs Piece of Wood- V W, the 
Axis E of the Batlanco might be thruft up or^i 
down ; and we found that when tbd Ballanee* 
prefs'd higher or lower than A, the flat Piece df > 
Wood (the Water being at highefl) yielded to a • 
muchfmaHer Weight or Prcffure; which fhew'd^ 
that the true Point was at A. 



' . 



XLVII. We then fillM the Vcflfei quite fuU of 
Water up to G K, fo that the upper Part DR 
of the wooden Plane D R S H, Mvhich bears the' 
lateral PreflTure, was not^equal to the upper Su- 
perficiiis of the Water, but was below it the 

V o L. IIL N n n 2 Length 
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Length t>f K D, or of ] «f a Foot, tlhic is t 
Inches. Wherefore, if what is ^nd beftyrc be tmc^ 
and that H K were i { of a Foot, or ao Incbes^ 
w« fliould ha?e ftttt «he bitttai PrdbstQ ^a HD 
RS ttSa a^eaeec^ Weight. 

Haviqg cherefoct rais d the Asts a Itttfe higket, 
fo that A, the End of the BallanM, being hkHtijf 
Sipp\y*4to th€ Center of the Poefitnc^wsasalfe faigip- 
er, we found that by {nitt^g on^ttt Weighk T of 
77 Pdands> the.^doden Pfauie nmnediatriir 8*^ 
wd^, bat that the lateral Brefloce hdd ^om »* 
gainft 7 J or 74 P6unds. 

This 4grdxi pretty 4ieat with the iotdgoiog 
Rale, as we found 1^ computnig leAtt the kh* 
lowing Makitier : 

Let TMi.XXVILlng. a. be transferred to F^j^ 
and that the Wiu«r is itom HS tbK iL Xiiea 
HKel]^lto i), tt^of aF«ttlfc«<)ualtoPH 
(if ^e ^Ujppe^fe this fame H K t)6 be lying hoii^ 
zontally) /and H S ts a t^oot : So that the wbolt 
Bbdy of Wbcer of rhii Bitadth, Ltngtk alui 
Se^h ^ of aCubioal Foot ; and the half of it, 
which )>rdre8 MteraUy ^jumKHZSmiH bt^ 
of a Fdk>t» If now we fubAtafi: feom tfacncetbe 
W4ter1b lateral Preftire iipbh K D R Z, tto wir, 
tI^ iiCubibalFboit, it being the Half of $« 
Foot of Water <wliich laft ^jjj^ thfe Magna* 
tttde i6f a Body, die Length wiiereof & D a 1 
Foot, thb fiteadth III D ^, andidie Heigbt KD 
IfkewSfe tt>f a Foot) there wtU reasiiitittelatMil 
PreflnKft of |ir ori of a Foot^ ior odierv^tfe ijof 
a Cubical Foot of Water, that k (ftppofiagucb 
a Foot of Water to be 6j Pounds, or fomewhat 
Mtt) of 79i PMhds aigautft HDJRS^ Aid&h 
fufl&jently agrees with die Rule mtitdoiiVi ft£L 

■a 

■Sz-iSTk 



*he M^hH^ minm ta the Br$aAik af tyb$er. 

XLVUl^ Wotlikowife obferv'd, upon pUeiflg 
It fltt 6oard W Fvtiriioa (rak XXVii. F,g. 2.) 

before prefs'd uponi B H R S, b^cam^ clmded, 
Ql I)«4 Mt 4bovt. tl^c half n K of its fdM^ner 
BfCA^Kib K G9 tl^tf the laieral PffeAire was not 
MtH^ whikft ihft Wacei coBtiimed at iu Ikpft 

S<> tb4t isavk hence aUb it appearVl^ that the 
PdirWft ^ the tetotal PKf&rc ranain the la««, 
whether the Breadth of the Water be intreasM et 
4im»^'A i but that ttpon augsio»ting ov tetfsn* 
kig ^c( Height «f Water, thofe Powers are ao- 

Air t^ffiim^ nf%n the Jam. 

XUK' Bm f<9rai«Qu^ 49 » dwfe Exfwriaocnts 
(^ L^tc^il fr«fl»rc« wct t»ic< fufspofed Watei «» 
be ^« 99p«(m4il Fl^i<d, ^ tlRii» (ox iBftanee^ in 
the Veflcl A B C I> (Hak^XVlV J^.4.> weage 
V> fttPi^ <K«rQ i$ no «h«t FhiJjii ifitttn above 
ldi»« ^Wfcfieies 96 ttw Waicv AC, th«folLowwg 
PiiiSdlty (ec!»'4 to anfc, aaiewlyv that> th« lai»- 
nli ^«qff>iieQftlM(iiid Watot A Cupoo ABwoiM 
lift Vtii^ greator tJ!tM it if kmA ca hfC b^ th^ 
£iW«8iBint$ i t>««ai*£i tlue Air bttwoea A C aoi 
%99, <^. ajftttidly pM<Ung upon A B with the 
Weight V 3« Poo( oC Vftt« (aecorcUas t9 d« 
ilKom^m) th(» kMfffI Prclfiiw againA A ft wquU 
»Pf!mt !• hi ci)o0dcia|ptyir onci»«sU 

Nam ••« 
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But upon the whole Matter, we (hall (how by 
the following Calculation, that the lateral Preflare 
of Water in the VefTel A fiD C upon A B, it not 
fo much increased by the Weight of the Air above; 
A C, as that the Force which A B withftand^ or 
which fibould prefs inwardly againft C D (like the 
Weight in the foregoing Ballance, Fig. 2.) could 
be fenfibly augmented thereby. . . '^ 

Let the Veffel A B D C (Tat. XXVII. Pig. 4.) 
be fiU'd with' Water up to A C ; above which let 
us fuppoCe U Column of incirmbing Air aS' high as 
oooRooo; we know that the Add Air being 
alfo on the other Side of A B/ at A, By ii n^ wfll 
prefs likewife againft A B laterally from die Side 

of ni. ; : • : . • .;-:.. 

Now to find what PrefTure A B undergoes by 
the Water on the Side DC^ and by the Air on 
the Side n f, and how much the fitft Preflurc ex- 
ceeds the laft : 

Let us call the W<;ight of the Air gravitating 
upon each Point in the Plane n N, to wit, u O, 
i» O, E O, &c by the Name of a. 

Let the Gravitation of the Water K F on the 
Point F htly then L G is 2 ky and M H 3 ^, dTc. 

Let the !A.ir- Weight of i/on the Point/ be c \ 
then is X^g^ 2 ci m by 3 c, &c. 

WheremJon (according to the CalcDlatipn la 
SeB. LI. it we do here aMb fuppofe five Points of 
Preflure) the Force of the fuperior Air, and of 
fhe Water in A B C D, which prefs A B laterally 
towards 71 i, will be f a with 10 A. And ckt the 
contrary, the Force of theuppet Air, and of that 
Air vjrhichl i^at w i B A, which prcfs'd A B Jate- 
rally back towards D C, will be 5 a with 10 c. 
So that thefe two Powers preffing laterally ifgainft 
each other, being dr^wn by each others the Force 
wherewith A B is prcfs'd laterally towards n i, 
^illbe 19^ lef$ \^^ 

Now 
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Now without the fuperior Air, the lateral Pref- 
fure 06 the Water (according toSeB. LI and LII.) 
would be equal to 10 b y and c is equal to about 
part or ^, if we fuppofe Water to be 1000 



xooo 



times heavier than Air. So that the furrounding 
Air does only leffen the lateral PreflTure of the 
Water ^—^ part ; which in the foregoing Experi- 
ment can make no fenfible Alteration, and confe- 
queody the abovefaid Pifiiculty is obviated. 

Sbct. XLVI. Ihe Augmentatiou and Diminution i^f 
the refifting Force of Fluids produces Motion, and 
the Force thereof. * ' . : 

L. Hitherto we have cpnddered the up<!- 
ward and downwatd Preflures of Fluids v^hich 
are quiefcent or ftagnant, either by reafon of Pow- 
ers really ading upon and againft each other, or 
elfe by the Reliftance and Obflrudions of Moti- 
on ; we ihould now naturally proceed to inquire 
into the Powers of thofe Fluids that are in aduai 
Motion ; but forafmuch as this would require a 
whole Book to account for it, and fince what we 
proposed to fliew here concerning the I^itu of Al- 
titude 0t Depth, may likewife be conceived by the 
Prefifure of ilagnating Fluids ; we will not inlargp 
this Digrei&on, which to thofe who underftand 
Hydro&tics, may feem already much too long. 

Wc (hail only obferve further concerning thq 
Powers preffing upon each other, that if in Tab. 
XXVII. Fig. 5. The Tube b kg is equally filled 
with Water up to a and /, fince i is prcfsM upr 
wards by a A, and downwards by / d, the Part d 
will quiefce or ftand ftill, if ^ the Powers a b and 
4/ are equal ,* but if one of 'em be leCTen'd to ed, 
or the lOther increasM to £ it, d will be removed 
towards that Side where the Force is fmalleft, or 
ia tbi^ioife togi and cv^ti with as nmcb Force, a$ 

I* nq^ the 
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the Difference o( betb Powers i9, that aft an cacb 
Side ufHMi d. This may be eafily trj^mdwnn 
no further Pfcoof. 

Sect. XLVII. F&/V// /irf wwvrf ty^ &r raibfr ^ 
ter takitti away aReJiftance^ mdthe Pbrce thereiff. 

Lt MoTi OH may likewifc be |MrodiiMd, bf 
removing a RefiAance whioli obftniftfd Hoamk^ 
For Inftance, blow into a Tube at j, which is 
iiU'd in both its Legs with Water up to a^uA/^ 
till the Water fuMdet from/ to #, smd lilbs fiom 
/2 to iE^ on the other Side ; then pmfaitbjr fiop the 
Orifice ^ with your Finger ; whereupon all will 
ftand ftill, and your Finger wilt beeomc the hn* 
pediment of Refiftaact of hfotiOB. This ap^ 
pears by removing your Finger^ upon winc^ tfaa 
Motion will cnfue. 

Now by what has been faid it ia ob^ousj^ diat 
whilA the Finger ccptiaucs' uMn gj ami tbo Fluid 
is flagnant, the Fart d is pce(s'd upwards fsff ^^ 
and downwards by dg ; and that the n6l6ti% 
Power or Finger is prefs'd upwards by the iiS$- 
rence of the Powers ift ^ and ^;. 80 thtt riiii 
Refiftance or Finger being taken away, a M0IMI 
wilt be made towards the Side of the Rodftaoer ; 
and even with that Force with which the Rell< 
Aance was prefe'd when the FUiids were qsM* 
cent, imlefs upon removing the RefiOiMce/ no 
Other adnal Pprcf begins to operate. 



. • I 



5 « c T. XLVIJL 7ranfum to Hydraulic, i^rjim 
fivi ttfdn>^0^af Bxamfhf. 

Now tfetFlwd$dofo exaAty obfeft^ ' thefe 
laws; that. Tiffin every thing whkb is dedfiee^ 
from thcixcc bv footf and |er(l Confeejtf^neef- fall 
Circufflftances bemg rightfy obferv Vi> ftf \^^\^ 

cxpe- 
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ca^'arimentally rerify'd in the fame ; AqcI^ Secmd- 
tfy that tliefe Flakb> bcfeie they rfccde from M$ 
JUti €f Akkudi #i» Ikft^y do moreover produce 
EIFeAs^ wMch, to fbch a^^re uaexpeffienced ia 
Hydrpftatics, appear to be fo many Woii4crs^ and 
of whole manner of i^atjng^ even the greateft 
Matliematicians acknowledge themfelves igno^ 
f»nf, or at ieaft mcenabj we wHt profe by (omo 
few Inftances. 

S 1 c T. XLIX. C<dcuiniw iff tkt fkaofa 

Syplion. 

LIL T H t Firft loftanoe, that we may b^in 
if(>ttb one that is finqple^ mail be the Operation of 

A BC D is a Vefletfitt'd to the Bcim with Wa- 
tee (Tlrl. XXVIU. Rg. i.) in h there is placed 

a Curve Tube or Syphon lEG H K, likewife fuU 
of Watcr> the Orifice whereof I K is for that 
piirpofe fliopt with the Finger or otherwiic. 

If now you remove your Finger from I K, 
every Body knows experimentally, that the Wa- 
ter will xm out Iron I K to Z^ rifing up in the 
meM white in that Part of the Syphon E G, 
wbiib is fltorteft, and coming down in thelongefl 
H K, as long as the Water in the Veftt conth* 
i»ue9 hlghet than the Mouth of the (borteft Leg 
BF. 

Now to know from the foregcMng Principies, 
the Foirce and Manner whereby, and whereon 
this Operation of the Syphon iabrougbt about : 

Stop the SyphoA again with youf Finger at 
I R> by which means the Water in that^ and in 
the Ve(&l Will ftagiMite. 

SupfiNofe then W X to bethe upper Place of the 
Airwhieh pretfcs here upoa the water, and pM« 
dace dit Horizontal Plane of the Water A D, 

tbio* 
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thro'PX^to RS, whereof L;M, NO, PQ^ 
and R S are equal Parts; thereupon, according 
to the preceding Rules, tb^ Part L M will be 
prefs'd with the Weight of the Column of Air in- 
cumbing on it. 

Let us for Brevity fake call the Preffure of 
Weight thereof upon L M, a, or if you pleafe 
I oo. Pounds mote or lefs; efpecially if People be 
not ufcd to this way of Letters. 

Accordingly we will exprefs the Weight of the 
Water Column P Q^I K by ^ or lo Pounds, and 
that of the Air R S T V, being of the fame 
Height, by c or I Pound. 

Nowfince L M, NO, PQ, which arc all 
equal Parts of the (ame Horizontal Plane A Qj 
and all Water, and to all which we may fappofi^ 
that a Line or Thread may be drawn, without 
paffing thro' a folid Body, or any other Fluid be- 
fides Water. . 

And fin(:e .by the A^on of the Syphoo . the 
Plane LM moves, or is prefsM downwards,-^ that 
of N O upwards, and that of P Q^agastv^dc^n- 
wards, if every Thing be reduced to Reitby Aop- 
ing the Orifice I K, the Powers whereby thefaid 
Planes were prefsM up and downwards vt\\\ be 
equal, according to jeS* XLI> &c. and LM be^ 
ing prefs'd downwards by the Weight of the Air- 
Column L W M, that is, by a, or by looPooiids, 
N O will be prefs'd upwards, and P Q^ down* 
wards by the fame. 

If now we join to the Weight of this Ait-Co- 
lumn of a or loo PoundSj which Prefles P Q, 
downwards, the Water-Column PQIK of>or 
lo Pounds, by which I K isi likewife pref^'4 
downwards; the Force or Weight thftt. prtffes 
I K will confift of a joinM to J, or of loo and lo 
Founds, to wit, of the Air and Water-Columns 
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together. And fo it is with this Force, that the 
Water gravitates downwards to Z. 

If now the Horizontal Plane pafling thro' I K 
be extended to V, and T V luppos'd equal to 
I Kj then will T V be prefs'd downwards by the 
whole Air-Coiumn T V X, that is by R S X of 
a, or 100 Pounds (the fame being equal to L M W} 
and by R ST V of c or i Pound ; that is^ of a 
and Cy or too and i Pounds together. 

Now with juft fo much Force (according to 
SeB. XLIII.) is the Part I K, or rather the Air 
preffing againft I K» or the Finger (if we do not 
confider the Thicknefs thereof ) prefsM upwards. 
So that we fee here two Powers preffing againft 
each other on I K, or the Separation of the Wa- 
ter and Air^ operating and a&ing againfl one ano- 
ther. . ' . 

Of which^ that that preifes I K downwards, 
has been found already to cpnfift of a added to t, 
or 100 atid 10 Pounds. And that which prefles 
I R upwards, to be no more than of a and c, or 
100 and I Pounds ; fo that this laft, a and c^ or 
so I Pounds^ (1. e. the fmalleft Sum) being fub- 
traded from a and ^, or no Pounds^ the Remain* 
dcr is ^ lefis c, or 10 lefs i, that is 9 Pounds, 

And this (hows the Force wherewith I K is 
prefs'd downwards more than upwards, and it is 
equal t^ the Weight by which the Water-Column 
RQKI; ^ or 10^ excee4s the Air-Column 
PSTV, fori. 

So i:hat if you remove your Finger from I K, 
and fnfl(br|thefe two reciprocally gravitating Pow- 
ers to ad againft each other, it is plain, that the 
Water at the Orifice of the Tube I K, is by the 
lately mentioned difi&rence of Weight between the 
two Columns P Q^K T and R S T V,ehat is * lefs 
<:, or p Fbund Weight (fuppofing all the Numbers 
' ' ' ' to 
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ta he ai dbwt) fMtfs^d^ or pmcciidMl dowMnait 
to Z. 

Thtts wt fee the Fovcf wlmc^tb a Sy^oo 
fiow$» de^bKjed ftom the a£orcf^d PrJocipAci^ and 
the Fad ia obviws to cv«ry ooe. 

Bi;t we mud bitf oor Roadora ta take Mtiae 
|icre> as wcH ^ to remember licroaitcr^ tfatt wt 
do by iv>BiQai^st pret^Dd that tbtfc NumlMtsof 
loo, 1, 10, (^c aia tka iitA Pixi|iantoaK <tf aba 
Weigta«tWi«tQia»4Aif2 bur tbat weot^meaa 
thereby, to Aow that a Cotiumi of Wamr ist vnA 
heavier tba« a Uke Qolnmai of Air> amdl to coafiilt 
the cafe 4( tkoft who act not acccnftom'd iftL» 
tecs ia CalcidatiQea. 

SicT.LI. Of A Fkiuutmtkm Sjfm^m^frii^ 

higher than the WaXit thatfufpUes it. 

UIL Lccq^i now propose 4Rli\ft«Met]Miai4 

)itik fa^e cei^pcKmdod than the fwnMr « 

Uim tot mket A FmfMin wj^ ^imi «j|lat;«Kl 
^^ i^» ^/^^ Warn abodff m thCiflemf '^Mthmr 

fi% it ta^ini tm toiikpm ^be 4ff^^^n 4 4V ^K9 

ether Minm^ ^v^fV^j, S^'^ng tkt Qra'mi^ ^Wii^ 

rf the Wat^ ifff(f. 

This may be done after the fitrfloWHlg mMMf % 

A BCD (T^XXVIU. f^.7.} ««!«#«• 

Ciflerti, from whi«h *P Qpea Tube N R Ja tink 

ed downwards thro' the Covering £ H pf aqo^V 

Ciftern R F G H, 0iut fo ^o/q that no Ail can 

get in, pa0e$ down to Ri j^moft to the BeiM¥a«f 

the Ciftern F G. 
Frqmthei upper Part qf thiatowqft Cift«r»} £1^ 

thev^ fifes a Cecond Ti^ S T, paffi^s «a ^hwl^ 
AS hi^h as.T P, or th<> Ud ef a fe^M^ ©ifewi 
D C R I, Ai^hieh ]i$ Ukewife cloffcdj «4 ftp» 

thence there is again derived a third Tube to 
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LMO> yM^skh i$<topt ^tjk aCodc that has % 
large ^tt£ce ut K O. 

Moreover, in the Ciftern D C K I, there is a 
Hole It P, wfaicA am be «ptnM imd ibm: iby ano- 
ther Code « Seo/pfw. 

T^ fettlNs Mttdwie to Wotlc^ 

i^r in Watttt at the Orifite P into the Ci&tm 
OCRf^ ttMtheTubeLZQObeftill^ftatthe 
Code MO) Maimiibi; to pour in Water at P^ 
tin tfat Water rifes m tl^e faid Cfflrem to the 
Reigiit T T^ or level ^th t)ie Moath of the 

Then ibat «he Godk P> afn4 'poor Water tntoifhe 
aftera A B CD titt it tii^ to the Height 2T« 
This is not iodeedl aUfotatdy McefTaty ^hete, bat 
is ^rcfcnib'd) to tbemd, that%y takrng tire fame 
Iieij(ht of Water ia botli the upper Cfftertrs, the 
Oakulatioa may -be the more Iknplej latid confe- 
qoeatAy mott «tedligiUe %o Yinfes^^rcnced Per- 
fM». 

This beiiig«^oivfc, aniwery Thing ^ Rcfft,Tir- 
on «^rflg the Cn&ck M O, ybti mri^ fee ifhe 
Stream of Water rifing up to V thrb* the midtfte 
GMfict of tfie Alt ftate 5 «, ^-aUt&tt to a very 
cMfictorable iieigfat abo^^the ut>etmaft 'Scmerfi- 
oicsaTof *eW«wr ^«*fich istn the Cifterns 
XM'CJbanAlOCiS.iy ^Urii'whithptcffestipthe 

ScfOMI 6W. 

It muft be Jieie>obfcrv'^y ^ttetfefitfiimdi^s thfe 
Water of the upper Ciftern A BC 0^aefo^fts in- 
n tbi lowtt k'F«(^fl (tering'the Play df the 
Foairtaio^ vheve Mift 'be ^ %ole%i "the latter from 
oAonoeahe Water may l»&Cihttiged ; ^idh be- 
ing itaifa^j^ awftibcfi^tagain^ <ff yon -ivcmld-play 
dbeiFkamtain agaai. 

:Qr «therwife i^afbith^I fivifd liidftxonvenient m 
mine) you may place a little Pump at 2 thrd'^e 
Tube N R, down to the Bottom F G, and then 

Pump 
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pump the Water out of the lower Ciftem E E OH 
thro N^ the G:>ck being open'd in the Ciftem 
DCKL 

To know then with what Force the Stream ri* 
fes from the Cock N O, or the Orifice $ 6 i 

Let the faid Cock be turned or (hut agaio^ 
whereupon the upper Cifterns and Tubes being 
fill'd with Water, all will be ftill ; and let it be 
fupposM (chat we may not repeat the fame) that 
all the Tubes as well the real ones N R^T S,L Z^ 
as the imaginary ones W a, X41 and 4 5, are of 
the fame Width. Tho' this likewife is only ret 
quir'd for Calculation fake, fince we may other- 
wife ufe for this Purpofe, fuch a Part only of 1 
larger Tube as is equal to the Width of afmaller^ 

Let then W X be the uppermoft Plane of the 
external Air ; and let that of the Water T Y be 
continued to 4. Confequently, as we have (hewn 
before, the Part 2 of the Superficies of the Water 
in the upper Ciftem A B C D, will be preis'd. 
downwards by the Column of Air W 2. 

Let us again call the Weight of the faid Co- 
lum a^ or 1000 Pounds. 

After the fame manner we will term the Weight' 
of the Water-Column R 2, by or 100 Pounds; 
as alfo that of the Air-Column- T 3, c or 10 
Pounds too : The fecond Water-Column T Z(haU 
be exprefs'd by i, or 80 Pounds, and the fecond 
Air-Column 4 M by ^, or 8 Pounds* 

To proceed then. 

The Part R of the Horizontal Plane R3 is 
prefs'd downwards under the Tube N R by the 
Weight of the Air-Column W 2, oru, othcrwifc 
1000 Pounds jointly with that of the Water-Co- 
lumn 2 R, or otherwife A, or 100 Pounds; and 
confequcntly by a and b together, or by iico 
Pounds. 



But 
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But aU Things bing quiefcent, we know accord- 
ing CO the foregoing Se£^. XLIII. that with the 
fame Force as R is prefsM downwards, the equal 
Part 3 is prefs*d upwards ; fo that. the Force which 
drives the Fart 3 upwards, is like wife equal to a 
added to^, or 1100 Pounds together. 

Now the Air-Column T 3, namM c, and fup- 
pos'd to be 10 Pounds> .does alfo gravitate with 
the fame Force upon 3 downwards. Wherefore 
Subfttafting this downward-preflSng Weight c, or 
10 Pounds, from the Force that preffes 3 up- 
wards, or from a and ^, that is 1 100 Pounds, the 
Force with which the whole Air-0)lumn T 3, 
and confequently alfo its Superficies T, by the 
Difference of both thefe ading Powers is moved 
upwards, does refult from thence. And the fame 
muft be exprefs'd by a and i together, Icfs c ; or 
by 1 100 lefs 10, that is by lopo Pounds. 

Again, fince T is a Part of the Air's lowermoft 
Horizontal Plane T Y, which Air preffes upon 
the Water in this Ciftern D C K I, and fince Y is 
an equal Part of the faid lowermoft Horizontal 
Plane, it follows according to the above-mention'd 
Laws of Hydroftatics, that Y is prefs'd with as 
much Force downwards as T upwards ; fo that 
Y is prefsM downwards with a Force equal to 
the faid a and b together, lels c, or with lopo 
Pounds. 

To which if we here add the Weight of the 
fecond Water-Column Y Z, that is, of d, or 80 
Pounds, the Part Z 9 will be prefsM more ftrong- 
ly downwards with this Weight than the Part Y ; 
and confcqu^ently the Weight which preffes Z j> 
downwards, will be equal to a, b and d together 
lefsc, or 1000, 100, and 80' together, lels 10 ; 
that is, 1 1 70 Pounds. 



i-** 
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And fiooe Z p Md M O ave eqail P^nm of the 
HorizoQUi Fiaae ZO, MO, imft'd wicli the 
fame Force apwavds t 

If ttowdieCookiC M O tad oo ccofidcfoble 
thtckncft^ and yet hinder'ddke Watetimmf^ptiM- 
tng out, it wotdd apMsr diat M O vue preftxl 
itownwards with the Force of iSie whole Aii^Co- 
lom M X, that is of X 4, j, or loao Pouub 
<fiK this is equal to W a) aod 4 M, tor t Powd^ 
chat is, ukmg ia all together, M O is fmfs'd 
downwards by «and t together, or 1068 I^ndt. 

Andithasbeen ibewn hefiore, thsc it is prds'd 
upwards by a, i and 4 together, lefs r, or by 
iiToFonnds. 

Wherefiore, if we foder chdTe op and downward 
f>teflmg Powers to operate on eaeh odier, as they 
do, when the Cock ts opea'd at MO j ic is ptaia 
that the. Water which preflfes upwards af M O 
iKing firoogeft, will over-baliance the oppofite 
Power that prefles the faid M O downward^ and 
be driven opwards by the diifeceiice of the Powers 
afting againll each other. 

This Difierence is found by Sobftftding ik% 
fmaileft downward preffing Force n and e tefs* 
tber, or looS Pouncis, from the greateft >^ t mA 
d together, lefs #, or 11 70 Pounds. 
, So that the IXfierenoe, or the Force wheve^ 
with the Water afccnds at M O, is equal co Itad 
dy lefs c and left «, or to 162 Pounds. 

Or to exprefs the fiime by Words that may be 
applyM CO the Fountain, and to take thefe TMngs 
for the Letters whkh tbey denote : The Wster 
win be protruded out of the Cock M O, with a 
Force equal to the Weight of both the Water-CcH 
lumns 3 R and T Z, Snbftra€ting the Gravity of 
the two Air-Columns T ; and 4 M. 

Now fince the Weight of the Air with refpeft 
to that of Water, is as •—■% it may be omitted in 

this 
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thi!{ Calcalatiod, ai making no confiderable Alte- 
ration therein. And we may advance, without 
commitcing any Miftake worth Notice, that this 
Fountain fpouts with as much Force, as if the 
gravitating Water in the Ciftern had the Height 
of both the Water-Columns] 2 R and Y 2, that 
is, of b and d placed one upoa the other. 

So that from hence it is ea(ie to infer, why the 
Stream M V fprings much higher than the high- 
eft Water A 2 in the Ciftern, fince the Height 
thereof alone is equal* to that of a Water-Co- 
lumn 2 R in this Contrivance of a Fountain. And 
that Experience agrees with thefe Fropofitions, 
every Body that pleafes to try, will find as well 
as we. 

Sect. Ltl. Of a Pmmain of Hero, the Stream 
lubereof is longer than the Fountain high. 

LI V« Some Tears ago, I caused to be made 
another kind of a Table-Fountain, of the Nature 
of that of HeroAkxandrinus i but with this Diffe- 
rence, that whereas in that of Hero^ it is not pof- 
fible to make the Stream that fpouts out to at- 
tain to the Height equal to that of the Fall of the 
Water, or of the Fountain itfelf ; yet in mine, 
notwichftanding the Height of the Machine, was 
no more than 3 j Foot, the Jet rofe ftrongly five 
Foot higher than the Water in the upper Ciftern. 

The Struaure is thus : G A F H (T/i*.XXVin. 
Fig. 3.) is the uppermoft Ciftern, being open, and 
having under it two fmaller, and every where 
Air-tight Cifterns A B C D, and D C E F ; each 
of thefe has an Orifice or Hole, one at M, tV 
ther at N, and both of 'em may be rendered alfo 
Air-tight, by ftopping them with a Cork cover- 
ed with a wet Bladder, or a Cock. There are 
likewife two clofc Cifterns below, S T R P, and 

Vol. IIL Ooo FRQO 
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P R Q^O, From the Bottom A F of the upocr- 
moft Ciftern G A F H, there paffes a Tube K I 
downwards almoft to the Bottom R T of the Ci-- 
ftem F R T S ; but in fuch a manner that the 
fame> or whatver it contains^ has no Communi- 
cation with the Ciftern D C £ F^ through which 
it paffes. And from 3 in P S^ there is carried a 
Tube 3 L upwards^ jufl below the uppermoft 
Plane D F of the Ciftern D C E F j trom the 
Bottom of which C E, there defcends again at 9 
a Tube at 9 k, terminating in the other Cfltem 
Q^O P R very near the Bottom of it Q R. And 
this fame Ciftern QJO P R fends a^ain a Tube 
4 Z upwards^ which beginning at 4 is carried on 
to Z, exaftly under the uppermoft Plane A D of 
the Ciftern A B C D. ^ Lafify, At A D there is 
a Tube p r clofe folder'd at 5 5, which rifes to 
r b only. Or a very little hicher than the Plane 
A D ; and paffes downwards to P, or nearer to 
the Bottom B C. 

On the Top of this laft Tube, we fix^d ano- 
the r 8, which at W 8 was coverM with a flat 
Plate, having a fmall round Hole in the Middle 
of it, thro' which the Stream was to pa(s» and 
we closed it at the Joint r with Emflaftr. de AC- 
»/o, fo that it was impervious either tQ Water €C 
Ain 
Now to fet this Machine to Work : 
We inverted or turned it upHde down, fo that 
the Cftcrn G A F H was undermoft, and having 
fill'd both the Ciftems A B C D, and D C E F, 
with Water at the Orifices M and N, we ftiopt 
the faid Orifices very clofe with a Cork and Blad- 
der, putting a Finger in the mean time upon the 
Hole in the little Plate W 8, to the end that the 
Water pour'd in at M, or fo much of it as was 
above p, might not run out. 

Then 
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Thea fuddenly pUcing the whole Machine in 
its former State, fo as that the Ciftem G A F H 
was again oppermoft^ we pour'd without delay 
fome Water that was at hand in the faid Ci- 
(lerri ; whereupon, preiently afterwards, we faw 
a Stream 8 7 rifing out of the Tube r 8 thro' the 
little Hole, which Stream, when meafnrM, was 
much longer than the Height of the whole Ma:^ 
chine, as has been already faid. 

it vril not be neceffary to give an Account here, 
|iow the Water fubfiding, or finking from G A F H 
thro' the Tube K I prdfes the Air out of the Ci- 
ftern P R S T thro' the Tube j L upwards, which 
finding no room any where but by preffing down* 
wards the Water in the Qftern D C £ F, and in 
the Tube Y hj protrudes the faid Water towards 
the Ciftern O Q R P with a much greater Force 
than that of its own or fii^le Gravity. At which 
Place the Water likewife afcending, the Air is 
protruded with the fame Force from O Q^R P 
thro' 4 Z to the Ciftern A B C D, which (with- 
out counting the Air in the Tubes L ; and Z v, 
b^caufe of its Levity and fmall Refiftance) cau« 
fes the Water to fpring oW of the Tube pS ; af- 
ter this manner with almoftthe Force of both the 
Weights of the Water Columns Y h and K I. In 
the lame manner we may deduce the Operations 
of the fioregoing Fountains, Syphons and others, 
wher€;by, without any^ Calculation, we may alfo 
form a general Idea of their Properties. I thought 
it fufficient to give my Readers one only Inftance 
here, it not being my Defign to write an entire 
Syftem .of Hydroftatics. They who would im- 
pute the Force wherewith the Water iffues out of 
the Fountain exaftly, may do it after the Method 
of the aforementionM Examples. 

Bat before I proceed any farther, I muft add, 
that this Machine may be fiorm'd after « much 

Vol. III. Ooo 2 more 
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more convenient manner^ fo as that one need not 
invert it, nor yet ftop the little Hole of the Co- 
lumn W 8 with the Finger, or any thing elfc ; 
this may be done by Stop-Cocks in other Places, 
and by making the Orifices M N above at A F, 
as is knovirn to every Body that has any Skill in 
thefe and other kinds of Water- Works. Tet I 
have rather chofe to exprefs it in the prefent man* 
ner, becaufe it is that in which I made the Ex- 
periment, and in a Place where we could form 
this whole Strudure of no other Metal than Tin^ 
nor could have the Affiftanceof fuch Workmen as 
are neceflary in fuch Matters. Whereas the otbet 
Fountain was prepared by a Perfon of good Judg- 
ment, and who was well inftruded concerning the 
Frame and Maker thereof. 

Nor will it be difficult to one that rightly un- 
derftands this, and the foregoing Difpofition of a 
Fountain, to caufe a Stream of Water to rife up^ 
to a given Height by a requifite Multiplication of 
Citterns and Tubes, the Height of the Defccnt of 
Water being likewife given. It is certain at leaft, 
that all this may be deduced by Argumentation, 
and confirmed by Experience. 

Sect. LUI. The Motion of IVater in a Curve Tuie. 

LV. I N the laft Place we (hall add fome- 
thing, which, tho*^ of little Importance, yet at 
firft Sight has appeared wonderful even to fome 
Mathematicians themfelves, to whom we have 
feveral times communicated it ,• and which ferves 
to confirm the foregoing Laws after a flrong 
manner. 

YmnZis a Ciftem or broad Veffel ( 7i*. 
XXVIII. Fig.^.) fiU'd with Water uplto the Brim ; 
P O N M is a Cylindrical Glafs,with the Bottom 
P O upwards, and the Mouth M N jufl undet 

the 
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the Surface of the Water in the Ciftcrn, and con- 
taining before it was inverted, fome Water in it, 
which (the Mouth of the Glafs being thus turnM 
downwards,) continued fufpended therein at the 
Height CLR- 

Moreover, L B V is a Curve Tube, both Legs 
of which being fiU'd with Water to the fame 
Height L and r, I put my Mouth to the Orifice 
V, and blow'd it back from r to A, thereby cau- 
fing it to n;n opt at L, 

The Water by this means being contained be- 
tween L and A, to prevent its fubfiding at L, and^ 
rifing at A i I prefently ftopt the Orifice V with 
my Finger, whereby the Water remained fo much 
lower at A than at L. 

Then I put the faid Tube L B A under the 
Glafs M N O P, fo that a Column T L of Wa- 
ter, (and the Glafs being not quite full) a Column 
4lfo of Air u T was above the Orifice L. 

Thus the Water being at unequal Heights in the 
Tube, under the Glafs, and in theCiftern,* (for- 
^fmuch as that in the Leg of the Tube L B, was 
not only the entire Length S L or A r higher thaa 
in the other Arm h V ; and befides the Water-Co- 
lumn T L prefs'd yet more upon the Orifice L, 
without counting all the Air Tu,) who could at 
firft fight, unlefs he were well vers'd in Hydrofta-- 
t^csy imagine otherwife, than that by the greater 
Height of Water, at S L, or rather at S T, the 
Water would be forced upwards at A, when the. 
Finger was removed from V. 

And yet we find by Experience, that inftead of 
A rifing to r, the Water will fubfide from A ta 
F, as foon as ever the Finger is taken from V; 

To difcover therefore the Reafo« ofthisFhenOr 
menon, fo furprizing to fome People,nothing more- 
is neceffary than to tra^e the fame back to the 
before-tftablifliM Lanas of Fluids^ when you have 

O o 3 again 
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again blown the Water down to A, and fioppM 
the Orifice V^ and reduced all to its former 
State. 

Let us then again fuppofe W X to be the upper 
Superficies,and A E a Horizontal Line drawn pa« 
rallcl to TZ. Now let the Air-Coluaan WE 
equal to X A (the Finger being removM ftom 
V) be each call'd a, and the little Water-Coliuaii^ 
A F be call'd b ; and the little Air- Column G E 
of the fame Height with A F, be c ^ each of the 
Waiter-Columns H ; and D T be <f ; and the little 
equal Air-Columns t g and ii T be <» : Whereby, 
according to the foregoing Method, the Force 
may be computed with which the little Water* 
Column A F is prefs'd down to F, or to the Depth 
YZ. 

But thii may be likewife more briefly done a(^ 
ter the following manner : The Part G is pre&'d 
by the Aii-Columns W £ and E G, or by a and 
c ; but (according to SeS. XLIIL) the Part F ly- 
ing in the fame Horizontal Plane T Z^ is prefsM 
upwards with the fame Force a andc, when upon 
flopping the Orifice V with the Finger, all is &i\\ ; 
fbrafmuch as there can be drawn a Thread from 
G to F, without paffing thro' any other Solid or 
Fluid Matter : But if now you remove the Fin- 
ger from Vj the Part will be prefs'd down by the 
Air-Cotumn X A /i, and the little Water-Column 
A F, ^ ; fo that the Force which prcfTes F up- 
wards, is a added to r, that which prefTes the 
fame downwards is a added to i* 

Now firttte i is Water, and c Air, the down- 
ward prefBng Force upon F, or vj added to *, is 
greater than the Force preffing upward exprefs'd 
by a and c ; and confequently the Part F is prefs'd 
downwards by the Diflference of this Force, or by 
the Force of Gravity wherewith the little Water- 
Column 
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Column exceeds cbe e<jual Air-Column E G^ that 
is by h lefs c. 

From whence it appears, that whilft A F or ^ 
is Water, and heavier than G £ or c, which is 
Air, the Part F, and confequently the Column 
A F) will be prefs'd or move downwards, and 
never ceafe till A fubfides to F, and the Column 
A F becomes Air likewife. 

And then the Diiference of A F and G E, or 
^ lefs c will be nothing, and the Force prefling up 
and downwards upon F, equal ; for which Rea- 
fon the Water in the Tube V h will not be higher 
than at F, or equal to Y Z, when all is quiefcent 
by its Weight only. And the fame is conforma*- 
ble to Experience. 

We might here fubjoin the Demonflration, that 
if L the Orifice of the Tube LBV ftood out at 
any Height above the Water Q^R in the Air 
P Q^O R, the Water would not fubfide fo low as 
F or Y Z, but that it would remain and reft pro- 
portionably as much higher above F or Y Z, as 
L fliould be abovre Q^R. 

I cannot forbear (hewing here, how neceflary 
the laft Obfervation made (SeB. XLIII.) is in 
this Calculation .; to wit, that fince the Orifice L 
of the Tube LBV, being under the Water at 
Q^R, a Thread can be drawn from G tp F, that 
paflfes thro' no other fluid Matter than this War 
ter I we may prefently difcovcr after a much dor- 
ter manner the Preflure upwards of F, by the 
Preffure downwards of G. 

But when the Mouth L of the Tube LBV 
happens to be above the Water Q^R, in the Air 
P Q^O R, we (hall find that the Thread which 
we would have drawn from G to F, inuft firft 
pafsthro' the Air PQJIO out of the Water to 
the Orifice L, before it reaches F • for which 
Reafon the aforefaid fliort or abridged Computa- 

O o o 4 tion 
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tinn can't be made true, fince, for this Reafon 
F and G will not be prefs'd with equal Force up- 
wards and downwards, the Finger being upon V, 
tho* they be equal Parts of the fame Horizontal 
Plane. This will appear dearly to every one 
that (ball compute it after the manner of thofe 
Examples mentioned, Se£l. LX, and LXI. 

But this may fufEce to give alhort experiment 
tal Example of thefe Laws of Hydrcftatics. 

This Experiment may be made with little 
Trouble or Charge, ii you put a Curve Giafs 
Tube in an Ounce Viol almoft full of Water, a- 
dapted to the Mouth of the Viol> that no Wa- 
ter can run out of it when inverted or tumM up- 
fide down. 

Sect.LIV, LV,LVL A Hydroftaticd Paradox 

fiown by two Exferiments. 

LVI. Now that thefe many thoufand Parts 
of which Fluids confift, how ignorant foever of 
what they are doing, obferve (o accurately thefe 
Laws of Height, that before they depart from 
them, they produce Efte&s incredible to many 
Ferfons, will appear from what follows. 

Let (Tab. XXVIII. Fig^ 5) D C be a round 
flreight Tube, of as great a Length and Breadth 
as you pleafe, in which two oth^r Tubes A C 
and B C do open, or even 9s many more Tubes 
as the Circumference of the firft Tube D C will 
contain, and thefe alfp may be as large as you 
will ; but for the fake of Plainnefs, we will fup- 
pofe there to be no more than three^ and of equal 
Bignefs. 

Then fill all thefe Tubes with Water to an 
equal Height, which upon opening the Co^ks 
G, E, F, will prefs upon the Bafe C of a Veffel 
of Communication C T H, fitted to the Cocks 

. ' and 
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and Tubes ; and upon removing that Bafe or Bot- 
tom, would run out thro' C 

Now according to the foregoing Laws, it is 
' obvious to all that underftand HydroftatkSy that 
if all the Cocks G, E, F, be {hut, and upon open- 
ing any one of them, the Water contained in 
each of thefe Tubes feverally, will prefs on the 
Bottom C with the fame Weight i and "that therer 
fore if the Water in D C only (fuppolSnc the 
Cock £ open, and G and F (hut) prefles ^ the 
Bottom C with the Weight of 100 Pounds, the 
Water in the Tube A C only (che Cock G being 
open, and E F fhut) will prefs the bottom C with 
the fame Weight of 100 Pounds; and fo like wife 
will the Water in the Tube B C. 

Now fince the Water in each of thefe Tubes 
does alone, and without the Weight of the other 
two, prefs upon the Bafe C with 100 Pounds; 
let one who has never feen thefe Hydroftatkal Ex- 
periments, nor heard of 'em, ask himfelf with 
what, or how much Weight all the Water in 
the three Tubes ading jointly, and the three 
Cocks being open, will prefs upon the Bafe C ; 
and let him tell us, whether he do not find him- 
felf at firft difpos'd to anfwer (as I have known 
many learned and ingenious Men do) that lince 
the Water in each fingle Tube preflcs upon C 
with 100 Pounds, all three of 'em operating to- 
gether, will prefs with thrice the Weight, excep- 
ting the little Water at T H F EG, which lies be- 
tween the Cocks and the Bottom C, and always 
remains the fame ; which however, if the Tubes 
be taken long enough, makes no remarkable Dif- 
ference. 

But in cafe we fliould tell him : Firft, That far 
from anfwering rightly, he has quite miftaken the 
Matter ; and that altho' the Water in each of tl^efe 
Tubes does (ingly prefs upon th« Bottom Cwith 

the 
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the full Weight of 100 Pounds ; yet when all thitc 
of 'em aft upon the fakl C together, the Prcflfere 
is no more than of 100 Pounds, e^en thougfi the 
Tubes weve larger, and more numerous, and con- 
fequentiy contained in them a greater Weight of 
Water; for lottance, if each Tube hTce NBF 
were of the Size and Figure of N F R, or any 
other ; provided only that the Water in each of 
the Tubes Ihould continue ac the fame Perpen- 
dicular Height D H, or R S, and the Bafe which 
bears the Preffure, of the fame Extent: 

And, Secendfyy that the fame happened by vir- 
of the aforementioned Hydroftatical Law, that 
no Part, as T H, of a Horiiontal Plane T S, does 
ever bear a greater Burden than the Weight of 
the Column dF Altitude, which has T H for its 
Bafis, and D H or R S for its perpendicular 
Height : He will fee indeed that this is a juft 
Confequencc of this Law ; but undoubtedly a!fo 
confefs, that the manner after which the Water 
muft be difpos'd inthefe three or more Tubes, fo 
as not to gravitate more with a triple or greater 
quantity ^ Water, than with one third thereof, 
is unknown to him. 

The rather, fince he fees that fuch Preffure is 
perform^ not by a Fluid adually put in Motion, 
but by a quiefcent one. 

LVn. And to the end, that they who read 
this, fliould not doubt of the Truth of the Expe- 
riment, which, unlefs they were thoroughly versM 
in Hydroftaticsy they could hardly avoid, let them 
pleafe to compare the following Experiments 
therewith, which are only made to fupport the 
Truth of the former againft thofe whoqneftion it. 
I find them thus dcfcrib'd among the Experiments 
which I noted fome Years fince on my Journal. 
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I <aus'd a Machine to be made after the fol* 
lowing manner r M N Q^R {Tab. XXVIII. Fig. 
6.) is a Tin Tube having a Cock at K, which caa 
ftop and open the Communication between the 
upper and lower Part of the TubcFrom this Tube 
at S, there rifcs another obh'que one T S, grow- 
ing wider and wider to the To^ O T P, after the 
manner of a Funnel^ having hkewife a Cock at 
L» which can open and (hut a PaiTage between 
the Fluid that is above and that below it ; at the 
end of this Tin Tube at Q^R, there is another 
Glafs one Q R G H ftuck into the forinerj and 
both cemented with Empl Diachylon. 

Then I took a large Cylindrical Glafs A E F B, 
and fiUM it up to C D with a ftrong Pickle, and 
binding the Tin Tube together with the Glafs one, 
faft to a tranfverfal Piece of Wood X V ; being 
empty, I let them down into the Pickle to a cer- 
tain Depth. 

'• Whereupon pouring gently fome Oil ofTrnfen^ 
tine into the Funnel and Tube (both Cocks being 
open) after that a part of it ran out at G H, and 
produced a Cream of floating Oil upon the Pickle 
at ABC D, we found that the faid Oil being 
]ighter,and confequently kept up by the Weight oF 
the Pickle, at M N O P, for Inftance, or at leaft 
much above the Superficies of the Pickle, re- 
mained in that Condition in the faid Fumiel and 
Tube. 

Having then ^ ftayM till all was pcrfedly ftill, 
we obferv'd a drop of Oil hanging bdow at the 
Bottom of the Glafs Tube G H, which imme- 
diately, upon pouring fome little quantity of Oil 
into the Funnel at O, or the Tube at N, by fuch 
a fmall Acceffion of fteffure fell off from GH, and 
emerged in the Pickle. After which (the Piece 
of Wood V i being ty'd very dole to the Glafs 
VcfTel, that it might not ftir) when another Drop 

of 
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qi Oil was hanging at G H, we foftly turned ^>o|th 
the Cocks at It and L, and made them fa^i| 
and then found that whether one or both of 'em 
were openM^ the PrefTure was not fo much 
altered, as to caufe this fufpended Drop of OH to 
fall off, tho' we had feen before, that it always 
fo happened by the Addition of a (mall Weight, 
which was not to be compared to that of the Oil 
in the Funnel, 

From whence (not to recapitulate all the Con* 
fequences deducible from the many H]/droftatical 
l^aws which we have before laid down and prov- 
ed) it appearM that the FrefTure of the Oil in, 
the Tube N H, was neither increased nor di- 
xninifh'd ; whether it w;a$ that the Freifure of all 
the Oil which w;as in the Funnel S F O, aded 
and preffed downwards, or whether it was bin- 
derM from doing fo by the Cock L. 

LVIII. For the fame Furpofe we joinM a 
Curve Tin Tube D E F, Fig. 7. to the prccecd-^, 
Ing Inftrument BCD, and flicking into it a Gjia(is, 
Tube F A, clos'd *em together as bcfpre at D.and 
'B. Then the Cocks being open, we pour'd com- 
iqon Water into the Funnel C, till it rofe to the 
fame Height A B C in the faid Funnel, and both 
the Tubes A and B : And moreover having open- 
ed and (hut each of the Cocks K and L, and af- 
terwards both together, we could not obfervQ 
the leaft finking or rifing at A j fo that it alfo ap- 
peared from hence, that the Preffure of the Watec 
in the Tube B D, whereby the Water in E E 
was fuftain'd at the Height A, and did neither 
increafe nor diminifli, but contihued entirely un-:; 
alterable, whether the Water in the Funnel gra^ 
vitated on it downwards or not 

ttom both which Experiments, what Is faid 
above in &^. XI^IV^, feems to befufficiently con- 

firm'dj 



The Religious Philofopber. 987 

firm'd, as ftrange as it may otherwife appear to 
any one at the firft Sight, altho' it be obvious 
enough to fuch as underiland Hydrofiatics. 

S ECT. LVII and LVIII. Another Hjdrofiatical 
Paradox confirm d alfo by an Experiment. 

LIX. Another Inftance concerning which, 
even the greateft Mathematicians freely own their 
Ignorance (or at lead their Uncertainty) as far 
as relates to the Manner of the Water's working : 
We will here offer, not according to the litde 
Meafure or the Inftruments wherewith we per- 
formed it, but as in the former, fo as to render it 
more Intelligible, and to make a greater Impref- 
fion. 

Let A B L M (tab. XXIX. Fig. 1.) be a Vef- 
fel reprefented here in its Profile or Sedion ; and 
for the fake of Perfpicuity,fupposM daftly fquare, 
and the Dimenfions of its Length and Breadth to 
be 1 2 Foot : This Veffel muft likewife be fuppo- 
fed to be (hut dofe with a flat Horizontal Cover-- 
ing A B, of the fame Breadth^ having at V R a 
leifer fquare Orifice, in Length and Breadth 2 
Inches, or t of a Foot, from whence there rifes 
a fquare perpendicular Tube R QS V, of the 
fame Bore as the little Hole V R, but its Height 
Q^R of 35 Foot ; let the Height of the Veffel 
W A be eight Inches or 4 of a Foot. 

Below, at WZ, the Cittern A B W Z is quite 
open, but there is a loofe wooden Bottom Frame 
lying upon the Brim of the Cittern M N, L O^ 
tolerably ttrong and inflexible, and fo placed, that 
when the Water is at any Height, nothing can 
pafs between the Frame and the faid Bottom. 
We had put under a much fmaller Bottom, 
which we had ufed for this Purpofe* a thick wet 

Piec4 
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Piece of Leather, which lay iipon the Points of 
the upwards bent Tin firim O and N, and was 
kept there by the Gravitation of the Water upon 
the wooden Brim being prefsM downwards^ kept 
the Water intirely in the Ciftem. 

Hiere was beiides a Ring fafien'd at E in this 
Bottom, from which a String paffing thro' the 
fquare Tube, was t^'d above at F, to one end of 
the Ballancc H G F ^ fo that by drawing the faid 
String F £ upwards, the faid Bottom W Z couk) 
be rais'd up at the fame time. 

Then pouring Water into the Ciftern A B Z W, 
up to the Brim A B, it is plain that the Length 
and Breadth of the faid Ciftern being 12 Foot,) 
the Area thereof will contain 144 Foot, which 
being multiply'd by the Height A B or | of a 
Foot, or 8 Inches, the folid Contents of this Ci- 
fiern, or of the Water in it, will give 96 Cubi-^ 
cal Feet, weighing (if you allow 53 Pounds to a 
cubical Foot of Water^ ^048 Pounds. 

Wherefore the Weight I, equal to fo many 
Founds, being put into the Scales fufpended at 
H, the fame (if you except the Weight of the 
Bottom W Z, and the Fri&ion befides) will equi* 
ponderate the Water in the Ciftern A B W ^ : 
and if it were but little more augmented, it wo^lo 
be able to ralfe the Bottom W Z with all its Wal- 
ter A B, tho' neither the Cover or Lid A B> nor 
the Tube R Q^S V, vrcre over the fame. And 
this whde Matter is obvious to every Body. 

But if we proceed farther, and do alfo fill the 
faid Tube with Water, which Tube being a In- 
ches or i of a Foot Wide, and 3 6 Feet in Length, 
it will exadly contain a cubical Foot, or dj 
l^Qunds of Water, according to the foregoing 
Suppofition. . 

This being done, fince the loofe Bottom W Z 
may be here confidcr'd as a Scale fufpended to 

the 
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the BalUnce F H at E, upon which the Water 
in the Ciftern A Z, and in the Tube QK, weighs 
againft the Weight put into the other Scale fu- 
fpended at H ; let any one that has not nicely 
obferv'd, thefe Singularities in i^Jr^i/cy^ or been 
converfant in thefe Matters^ I fay, let fuch a 
Man retire, and ferioufly refleft with himfelf, 
that, fbrafmuch as the Weight I is in Equilibria 
with the Water in the Qftern ABW Z (exclu- 
five of the Cover A B,and the Tube R QJ ; and 
(ince the whole Tube Q^R does alone contain a 
cubical Foot, or 53 Pounds, of Water ; whether 
he might not fafely enough conclude, that the 
Weight I, being augmented by another Weight 
W» weighing confiderahly more than the (aid 
cubical ^ot of Water ; for Inilance, by adding 
?oQj, yea even 100a Pounds thereto^ the loofe 
6ottOQ]i W Z, or the other Scale with the WateC 
upon it, oMght be very eafily raifed up ; the rather 
iuice the fame is found to hold true in all folid 
Bodies, a(>d even in the Water itfelf, if turn'd 
into Ice, provided it were not frozen to the Sides 
of the Ciftern or Tube ; as is affirm'd by Mon- 
fieur Variguon^ in the ^. LipJ. 16^2. p. i6s> 

But he that bas read and confider'd the 
above-fhown Laws of Hydrofiaties, will fee (Se£i. 
XXXVIIt) that in the Horizontal Water-Plane 
A B, juft below the Cover of the Gftern A B, 
the Plane V R is prefs'd by a cubical Foot of 
Water, or (Jj Pounds; for which Reafod every 
equal Part Re, ef, and V m, mn^ of the faid 
Horizontal Plane^cording to the faidLaw,(&i?. 
XXXVUI.) the Water being ouiefcent in the 
Tube and Ciftern, will be pre(s'd downwards 
equally in all its Part$ ; fo that therefore this one 
Foot of Water, or tf j Pounds, in the Tube QR* 
does equally gravitate on the loofe Bottom W Z, 
as all that quantity of Water that would enter 

into 
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into the Cavity A B T P;, in cafe the Ciftem 
A W Z B were a perpendicular fquare VeiTel of 
36 Foot in Depth or Height, and 12 Foot in 
Length and Breadth. 

Now we may difcover the Weight which this 
Water would amount to^ by multiplying firft the 
Breadth and Length of the Ciftem, or 1 2 Foot, 
by each other, whereby the Area or Bafe wilt 
contain 144 fquare Feet. This being again mul* 
tiplyM by the Height Q^R, or 35 Fect> makes 
the folid Contents of the Velfel A B T P, 5184 
cubical Feet ; each of which being again /up- 
posM 6i Pounds, the whole Mafs of Water will 
weigh i26$92 Pounds : With which Weight the 
loofe. Bottom W Z is burden'd and prefs'd down- 
wards by the little Water in the Tube Q R. 

Wherefore, far from raifing the Bottom W Z, 
by adding another Weight W (of 100 or 1000 
Pounds either) to the Weight I in the Scale hang- 
ing at H, there wouM be required a Weight of 
above 32^000 Pounds, onjy to equiponderate, or 
rather to put in Motion the tf 3 Pounds of Wa- 
ter thus difpos'd in the Tube qT R. 

And let no Body doubt of the Truth of what 
has been advanced, provided the Ciftern be every 
where ftrong enough to withftand this terrible 
Preflure, The Matter is well known to all the 
Modems skilled in Hydroftatics, and has been Ex- 
perimentally proved by many, as well as by us in 
fmaller Veflels. 

LX. We don't only difcover thcfe Wonders in 
the Preflurc downwards of Fluids, but we expe- 
rience them too in the Preffure upwards thereof, 
according to the fame Laws ; for fince V R is 
prefsM downwards by 6-$ Pounds when the Tube 
Q^R is full, according to SeEi. XXXVIII, every 
equal Part ef, &c. in the fame Horizontal Plane 
A B will be prefsM upwards with as much 

Weight, 
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Wdght, and confcqucntly the whole fquare Co- 
ver A B, will be raisM up with the Force of 
32^^00 Pounds, including the Orifice VR^ and 
that which prefles on it. 

We have a remarkable Example of the latter in 
Mr. Mariottte^s Mouv. des Eaux. p* lotfi He took a 
Tub A B C D, Tab. XXIX. Fig. 2. both Bot- 
toms whereof, AMD, and B C, were bent in^^ 
wards, and making a Hole in one at £, he Bxd 
in it the Tube £ F, of i Inch in Breadth, and 
14 or 15 in Length, fo that no Air could pafs 
between the Tube and Hole j then filling the 
Tub with Water, he fet two Weights of 800 
Pounds P Q upon it. After that he alfo fiU'd the 
Tube with Water, and found that this lafl fmall 
Quantity of Water did not only lift up the Lid 
or Bottom of the Tub, together with the faid 
Weights, butlikewife bent the faid Lid outwards ; 
aU which appeared by a little Piece of Wood 
I L, which was fet for a Mark, an which almofl 
touched the Tube at H ; the faid Mark at H be^ 
ing rais'd above I L by the faid PrefTure up-> 
wards. 

The End of the Experimental Demonflrati-^ 
ons, &Ct 

Sect. LIX. Cof^iBions from the furf fifing Forc^ 

of Water. 

I L B A V £ now an Atheift to confider, whether 
this Law of Preffure according to the Depth, and 
therein the dreadful Force of fo fmall a quantity 
of Water^ ought not to be lookM upon as won-' 
derful ; and unlefs Experience had proved the Cer-« 
tainty of it, whether he could have thought it 
credible, and whether he would not have rejed^ 
^ the Principles from whence it is deduced ; and 
that he may lee what the greateft Mathematici^ 
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ans think thereof, let him coofult the AB. Uff. 
1692. p. J(5j^, and he will find^ that M^l^arigwon, 
whom the whole World allows to be fo great a 
Mechanift, gives it the Name of a famous Para- 
dox ; of the Truth of which he fays, the modern 
Mathematicians are fufficiently convinced; but 
that they difler about the Manner according to 
which the fame is product by Fluids; and Mr. 
Mariotte cMsitafidrpriJmgEfeSl of //re Equilibriura. 
Mr. Whiilon, PraleB. Phyf. Math. p. 247, fays of 
this Law (of which all thefe Wonders are plain 
Confcquences) that it is a well-known Rde in 
Hydrofiaticsy bat which has hardly yet been prov« 
ed either Naturally or Mathematically, coocem- 
ing which be gives us his Opinions in Liquids 
really moved, but not in fuch as are ftagnatiog ; 
fo that all the appearing Wociders are not yet com- 
pleacly folved thereby. 

At leaft it now feems, that no Atfaeift can 
come fo far without charging himfelf with Fol- 
ly, as to imagine that he is capable oi procmg, 
that the Works of Nature muft be caufed or pro- 
duced by a blind Neceflity, which he is forced to 
own he does not well underftand ; and which far 
from appearing to him as neceflary, he mud look 
upon as impofCble, or abfolutely incredible, were 
UL not that he was convinced thereof by^.E^perir 
ence. And whether he can afcribe all thefe Won- 
ders (that are produced with fomuch Conftancy 
and Regularity, that they plainly adapt them- 
felves to all the Confeqnences that can be de« 
duccd by the Mathematicians from preening 
Laws) to meer Chance, i leave to him xx^ conr 
fider. 
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Sect. LX. ConviEiions ufon another Foundation^ 

I M u s T add this in General, that cho* many 
have cndeavour'd to deduce both from the Laws 
of Mechanics, and particularly from the follow- 
ing : That in order to raife a Weight of a hun- 
dred Pound as high as one Foot, the fame Force 
is requifite, as to raife one Pound the Height of 
a hundred Foot, at the fame time ; concerning 
which Marmte and other Mathematicians may 
be confttlted ; yet no Body has been able with- 
out Difficulty, to explain the Manner after which 
Fluids, even in Reft, adapt themfelves to obey 
thefe Laws to produce fuch Wonders ; and Mr. 
De la Hire (fee his Mechaniqtiey Prop. 106. p. 331) 
and Mr. Varignou have very ingenioufly invented 
a new kind ot Levers, the Efteds of which are 
fo very analogous to the Powers of the Fluids,that 
being £hut up into a fquare Box or Cheft, and 
put in order, gravitated or prefs'd againil its Co- 
ver, Bottom, and Sides, after the fame manner, 
as if the faid Box wer« fiU'd with Water ; but 
how great an Analogy foever may be proved from 
hence with Fluids, neither thofe Gentlemen, 
nor any Body elfe, can eafily be perfwaded that 
Water, Oil, or any other Liquids, owe their 
aforementioned Motions to the like Machine. 

Sect. LXL U^tthmt the Lavys of Fluids y aUT'hit^s 
would foon be in the utmo/i Confujion. 

I N order to be convinced of that which hap- 
pens in the World by this Law of Preffure accor- 
ding to the Depth, lettlie Philofopherwho dedu- 
ces every Thing from mere Chance, or a natu- 
ral Neceflity, attend to the following Matters 
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which he may have already found to betruefronoi 
the Premifes ; or if he be an experienced Mathe- 
matician, has been already afTured of it by his 
own Study and Experience. 

Certainly he will not be able to contradid this, 
namely, that all the Chambers of Houfes^ from 
the meaneft Cottages to the Royal Palaces^ would 
be nothing elfe but fatal Caverns and a heap of 
Rubbifh to all that dwell in them, in cafe the 
Air fhould exert its Gravitation and Preifure, not 
like a fluid Subftance, but like a Heap of (mail 
folid Bodies, and confequently, that there were 
no other than a perpendicular Preffure, without 
a iy Confideration or Efieft of the Law of Prejfure 
according to the Depth ; whereby all the like 
Parts in the fame Horizontal Plane are preflTed 
alike, whether the perpendicular Column of Air 
be great or fmall, quite other wife than what hap- 
pens in accumulated folid Bodies. Let it be then 
confider d, what Confufion and Mifery would be 
hereby occadon'd to all Creatures that want a 
Shelter againft the Inclemency of the Air, fuch 
as Cold, Wind, Rain, &,c. 

To reprefent this yet more plainly, let it be 
fuppofed that fome Body is fitting in a Chamber 
W (r^.XXIX. Fig. 3.) and is covered with a 
Ceiling thereof ABC, the Height of which, 
from his Mouth by which he breathes, is as 
M O ; and the Heiglit of the external Column 
of Air which has a Communication with that in 
the Chamber, is as Q^S. If now there were no 
greater PrefTure of the Air at L M, than from 
that Column thereof which is here reprefented 
by L N O M, (as it would happen if the Air 
gravitated like folid Matters) the PrefTure thereof 
would be very fmall, and confequently its Ela- 
{\ icity alfo ; as foon as the Air fboiild be rarified 

by 
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by the Removal of the PrefTure to which it is ufed 
to accommodate itfelf. 

For . fince the Mercury in the Barometer T, is 
ufually raisM to 28, 29, 3Q> or 31 Inches, by the 
external Air PQS R, which Mercury is four- 
teen times heavier than Water ; if we fuppofe the 
Height of the Mercury to be 30 Inches, there 
will be required fourteen times 30, that is, 420 
Inches of Water to balance the Air i and fince 
Water is commonly found to be 800, poo, or 1000 
times heavier than Air (fuppofing this laft Sum 
to be trueft) the Air being compreflfed in the fame 
manner as it ufually is with us, the Height of it 
will be 1000 times 420, or 420,000 Inches (for 
we take no notice here of that greater Height 
which it may have upwards, becaufe of the lef- 
fer Weight it bears, and confequently is more ex- 
panded) and then we muft fuppofe Q,S to repre- 
fent the aforefaid Height. 

For Conveniency fake, let us now fuppofe N O 
to be the Height of 14 Foot, that is 168 Inches ; 
accordingly the Depth of the Chamber, A D or 
JB K muft be computed at the rate of 18 or 19 
Foot at leaft, which is higher than common Cham- 
bers ar^ ufed to be i and the Preffure of the Air 
at L M, which is the Weight of the aforefaid Co- 
lumn of Air L M O N of 14 Foot, or 168 
Inches, Is to the Preflfure of the external Air 
P Q, As the Column L M O N, Is to the Co- 
lumn P Q^R S ; or As 168 To 420,000 Inches, 
or juft as I To 2500. 

Confequently the Preflure at L M within the 
Chamber, is ony as ij^ Part of that which hap- 
pens at P Q^by the Air out of the Chamber, Now 
this laft raifes the Mercury in a Barometer up to 
o Inches,according to which the Air intheCham- 
er a( L Ma would only raife the faid Mercury 
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op toiYo* or fcarcc Ti P^rt of an Inch, or 
about ) o( a Line which is fr of an Inch. 

This being fuppofcd, every one that ever faw 
a living Creatore put under the Receiver of an 
Air-Pump, near which a Barometer was likewife 
placed, has been convinced with the utmoft Gtr- 
taincy, that long before the Mercury fubfided 
down to y of a Line, that Creatore would fall 
into Convul(ions,and for the moft part expire too. 

So that from hence, and other Experiments 
made by the Air- Pump (one of which we have 
quoted above in the XVIlth Contentf lotion from 
Mr. Otho GuiYiCy which had almoft coit a Man his 
Life) it is plain enough, that if the Air in the 
Chamber at L M, bears no greater Preflure than 
that which happens to it from the Height of the 
Cieling O N, all the Creatures that live either 
upon the Earth, or in the Air, would immedi- 
ately die in the faid Chamber. And that all 
Chambers and Houfes would therefore be ufe- 
lefs, were it not alone that this great Inconveni- 
ence is prevented by the aforefaid Law of Preffwrt^ 
every way according to the Depth of the Fluids 
to which all fluid Subftances obey, and by which 
the Preffure in the fame Horizontal Plane P M is 
equally llrong upon the like Parts PQ^and LM, 
whether within or without the Room. 

For the fame Reafon it would not be poflible 
that a Ship could go under a Bridge without oc- 
cafioning a fudden Death to all that were therein. 
No Filh could even fwim under a Bridge without 
being in danger of lofing its Life, becaufe the 
Air that is under a Bridge, would gravitate much 
lefs upon thfe Water ; juft as it happens to fuch 
Fifli that are put into the Air-Pump, when the 
Air is beginning to be exhauftcd from thence, 
when the Rarefadion of the Air, and the Dimi* 
tiution of its Preffure upon the Water firft puts 

them 
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them into Convulfions, and fpon after kills them ; 
that the fame does not likewife happen under 
every Bridge, is alone owing to the Laws of Hy^ 
droftaxics. 

To this may be added, that the Air at L M in 
a Chamber undergoing fo fmall a Preffure, that it 
can hardly keep up the Mecury in the Barometer 
to 7 of a Line, wou'd become fo thin^ as to be 
uncapable of conveying Sounds to their Ears, of 
which we have already given Inftances in theX VIl. 
Contemplation; fo that tho' one (hould be able to 
live in fuch an Air, yet no Man could fpeak to 
another therein : Not to mention that Fire will 
not burn in fuch a thin Air, nor Smoak afcend ; 
that none of the Particles which are the Objeft 
of Smelling, could pafs from any Bodies to us, 
befides many other Things which wou*d be occa- 
lion'd by the Thinnefs of the Air. 

If againft this it (hould be objeded, that al- 
tho' the Air in the Chamber undergoes fo little 
Prelfure and Expanfion, yet the more compreffed 
Air would run thither from P Q^R S ; as Water 
itfelf would do, tho' there is little or no Elafti- 
city in it, if it were in the Place of the Air. To 
which we anfwer, that this Objedion has no 
other Foundation but the very Aftion of Gravi- 
ty, and the Law of Prejfure, &c. which is only 
peculiar to Fluids, which in this Cafe we do 
not fuppofe to obtain, fince we only endea- 
vour to fliew what would happen if the Par- 
ticles of Air operated by their Gravity, not like 
Fluid, but other folid Bodies. 

To illuftrate this Matter, let T'ab. XXIX. Pig. 
4. be a high Sand- bank (only confiding of folid 
Bodies for that Reafon) and of the Figure repre- 
fented here by A B C D M H N ,• 'tis plain then, 
that the Body G is prelfed with the Sand above 
it at £ F C D^ and if you will, with that on the 
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fide of it at (^R ; but if there be in the fame 
Horizontal Plane B H, another Body equally as 
big as K/ which is noaiore than a Hand's breadth 
JL. S below the Sand, every one knows^ that this 
J^ bears a fmall Preflfure, and much lefs than the 
pody G, tho' all the Sand were contained in a 
Veffcl equal to the whole Circumference of the 
Itiorefaid Bank ; and therefore that a Man that 
were at G under this heavy Sand-Bank^ would 
not be able to fiir from thence, whereas, if he 
were at K, he cquld raifb himfelf with little 
Trouble, 

But now, if inftead of this Sand, there were a 
Veffel of liquid Matter in the very faid Form^ 
the Bodv K would be prelfed as ftrongly as G, 
in Coniequence of the Law of Prejfure. From 
whence it is manifeft,that if we rightly diftinguifii 
the Aftion of Solid from that of Flui(} Bodies, 
(his Objeftion will fall itfelf. 

Sect. LXII- ConviBions from the foregoir^ Obfer^ 

nations. 

A T leafl, without infifling upon any farther 
Particulars, it will be unqueftionable to fuch as 
are verfed in the modem Natural Experiments, 
that without the Operation of this Law of Pref' 
fure, &€. in fluid Matters, Men would be en- 
tirely deprived of the ufe of their Houfes, and 
^reateft Conveniencies. 

And this being fo, what Reward would not a 
Man have deferved that had invented a Method 
to hinder the fame, or that could have prefcrib- 
ed fuch a Law to fluid Bodies ? Would not eve- 
ry one, even an Atheift himfelf, think he was 
very much wronged, fuppofing he had only pre- 
vented all thefe Inconveniencies after a much 
WOW i»np?rfeft manner^ if inftead of returning 
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hitn the Thanks that were fo juIUy due to him. 
People (hould look upon him as an ignorant oc 
foolifh Fellow. 

Sect. LXIII. Even Lead itfelf mil float upon the 
Watery by the Prejfure thereof upwards. 

B u T if we now turn our Eyes towards that 
wonderful Aftion of the Law of Frejfure, &c. 
namely, the Prejfure of Fluids upwards ; there will 
here likewife be vifibly manifefted. the Glory, 
Power, and Goodnefs of the fupreme Dire&or. 

Now that all Liquids which have others on the 
fide of them, do exert a real Force, which prefTes 
upwards, has been (hewn before, and may ap- 
pear likewife from the Experiment of Mr. Boyle, 
which we fhall reprefent here below, after a cheap 
and eafie manner. 

Could any Body who is unexperienced in Hy- 
dro/latics, cafily believe that a Piece of Lead, 
which is fo much heavier than a like Quantity 
of Water, (hould only by the Preffure thereof up- 
wards, without being fupported by any other 
Matter, be kept floating, and hinderM from fub- 
fiding ? And yet we fee this happen, when there 
is no Water above the Lead, which by its Pref- 
fure might fink it down ; and when the lateral 
Water is 13 or 14 times deeper than the Thick- 
nefs of the Lead. 

They who defire to make an eafie Experiment 
thereof, may take a Tin Tube d a bf (Tab. XX VL 
Fig. i) the lower Orifice of which, ab, is fmooth 
and even ; then taking a round Piece of Lead, 
abntHy the Thicknefs of which is about 4 or ^ of 
an Inch, and its Breadth a b fuch, as being laid 
upon the Mouth of the faid Tin Tube a by may 
flop the fame ; let there be likewife a little Hook 
€^ foed as npac as poifible in th^ middle of the 

Uad» 
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Lead, and. a Scring e k tied to it. Then coi^ering 
the Lead a b with a little piece of Leather, or t 
wet Bladder with a Hole in the middle of it, to 
the end that the Hook and String may pafs 
through, you muft draw therewith the £aid Lead 
abmn pretty tight againft the Mouth n ^ of the 
Tin Tube aid] ; then holding them thus toge- 
ther, let them down fnddenly into the Water, to 
the Depth d m (which is about thirteen or four- 
teen times as much as the Thicknefs of the Lead 
iim) in a large Veflel N T C O, in which the 
Water is at the Height of NO; you will then 
find that the little String e k, and confequently 
the Piece of Lead abnm being free, will not 
fink down at that Place, but will be fupported 
by the Force of the Water prefling upwards, and 
perfedly fwim, according to the Experiments we 
have frequently made thereof. 

Now that this happened only by the Preffurc 
upwards, appears from hence. That if the Lead 
were not let down lower in the Water than about 
ten or eleven times its own Thicknefs, it would 
prefcntly, upon loofing the little String e k, fub- 
fide I but being placed much deeper under the 
Water, we found, that both the Tube and the 
String irfelf being loofencd, the Lead did not on* 
ly not fubfide, but even the whole Apparatus was 
lifted upwards, rifing and finking like a Piece of 
Wood. 

The Reafon whereof \$ clear enough, as well 
from what has been faid before, as from the Lav) 
cf Prejfurej &c. for fince the Lead is about twelve 
times as heavy as the like Quantity of Water when 
it is brought to be thirteen times deeper than its 
own Thicknefs a m below the Water N O, and 
the Tube being held faft and ftill by the Hand, as 
the Lead is by the String, it is plain thatthepart 
g h of the horizontal Plane i% prefled down by the 

perpendicular 
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perpendicular Column p qhg; now this Column 
being thirteen times as high at ^^ as the Lead a m 
is thick, the Water tn n, which is under the Lead^ 
will ptefs with the fame Force upwards ; and fince 
the Lead is only able to prefs upon the faid Wa*- 
ter m n with no more than twelve of the thirteen 
Farts, (it being but twelve times as heavy as z 
like Quantity of Water) it is plain enough that 
the faid Water is preflfed upwards with thirteen, 
and downwards with but twelve Parts ; fo that 
the Preffure of the Water upwards being greater 
than that of the Lead downwards, the laid Lead 
muft emerge, and cannot fubfide. From the faid 
Principles it may be proved, why Lead, being let 
down into the Water but nine or ten times as deep 
as itfclf is thick, does on the contrary immediate- 
ly fubfidc,which is likewifc always verifyM by the 
aforementioned Experiment. 

Of the aftonifhing Force wherewith this Pref- 
fure of Fluids upwards and downwards is brought 
to pafs, it will not be neceflary to fpeak now, af- 
ter what has been faid above in the XlXth Cm- 
templation. 

And from this Experiment, and from what has 
been fhewed before about the (inking of Wood, 
we may plainly enough conclude, that a Piece of 
Wood, and much more the fmalleft Ship, would 
fink down like a Stone to the Bottom, if it were 
not kept floating by the Prcffure of the Water up- 
wards. 

Sect. LXIV. ConvsWons from hence. 

Can now an unhappy Atheift fancy to himfelf, 
that this Force of the Water, whereby a Ship is 
caufed to float and fail upon the Sea (for want 
of which the World would be deprived of the 
greatcft part of its Happinefs) is produced by 
Chance ? 2 Shall 
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Shall we judge thofe to be wife and ingenious^ 
and CO have obliged the Worlds who have brought 
Ships and all their Tackling to that Perfeftion ia 
which we now fee them ? And can it be thought^ 
that the caufing the fame to move round the 
whole Globe of the Earthy in a manner not to be 
comprehended by the greateft Mathematicians^ 
and the making it to ride upon the back of a 
Matter, fluid^unftable, and yielding to the fmalleft 
Impreffion, could ever be brought to pafs^ but by 
a Being inHnitely more Wife and Good ? 

And tho' the perpendicular, or downward Pref-* 
fare, feems in fome manner to refult from the 
Weight of Fluids ; yet could ever any Body have 
fufpe&ed to have found therein this Law of the 
Preflure of Fluid Matters upwards, had not the 
fame been demonftrated vifibly and experimental- 
ly ? Is there not then a wife Difpofition required 
here, and a diredive Power extending icfelf to the 
fmalleft Particles in fluid Bodies, which ballan-' 
cing them only by two equal Powers ading againft 
^ach other after a moft furprizing and unconcei- 
vable Manner, even when they appear to us in an 
impotent Reft, and feem to be perfedly void of 
Adion and Motion, compels them to ftand ftill ? 
What can one fee in the Water called the T be- 
fore Amfterdanty when it is not moved by any 
Wind, but has a Superficies as fmooth as Glafs, 
that can be compared with fb unconceivable and 
violent a Force, by which whole Fleets laden 
with Cannon and other heavy Burdens, are hin- 
dered merely by this Preflure upwards, from fink- 
ing down a Hair's Breadth ? And can any one 
refled upon what has been faid, and upon fuch 
an infinite Number of Millions of Millions of 
Particles of Water, all compelled to obey this 
Law, without difcovering therein a Wifdom and 
Pow^r th^t f^r exc^e^s aU h^|naQ IJnd^rftand- 

*ng ? 
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ing? In which fo vifibly appear the^reatDefigns 
of G o D in making the Seas and other Waters ca- 
pable of bearing fuch mighty Burthens, at the 
fame time that they are compofed of a Matter 
that may be feparated and exhaled by the fmalleft 
Force of the Sun, or any other Warmth, and 
drawn up into the Air^ and turned into Clouds 
and Vapours. 

Sect. LX V, Lateral Prejfure^ and the Benefit 

thereof. 

N o w as the Wonders of the Preflfure of Fluids 
upwards and downwards, are calculated to ren- 
der Mankind happy, fo likewife may this fame 
Lavi oj Prejfure according to Depth (by which the 
lateral Prefliire is alfo regulated) ferve for a great 
Proof particularly ; becaufe without the fame,\the 
Sea would be unnavigable for Ships, and the Earth 
in a great Meafure uninhabitable, fo that many 
well-peopled Countries would have nothing to 
exped but the utmoft Deftrudion. Let it be fup- 
pofed for Inftance (7^*. XXIX. Fig^ 5.) that the 
SeaBCDE ftands at the Height EC againft 
the Dyke A C M N; and firft that the Water be- 
ing moved by no Winds, there lies a Ship ftill at 
I F K, and at the fmall diftance B H from the 
Dyke : Now *tis plain, that if Fluids were go- 
verned by no other Laws than folid Bodies, the 
little Water at A H F being much lefs in Quanti- 
ty, and therefore in Force and Gravity, the Ship 
would be thruft by the greater Quantity of Sea- 
Water E G F, towards the Dyke A B ; accord- 
ing to which manner it would not be able to lie 
ftill in any part of the whole Sea, without bcin^ 
prefled by the heavieft and grcateft Quantity of 
Water towards the fide of the fmalleft and light- 
eft. We don't take any notice here of the Obli- 
quity of fuch Prcffures. Now 
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Now what Inconveniencies would occur from 
the (ailing upon the Sea and other Waters^ if the 
fame (hould exert their PreiSure not according to 
the fimple Laws of Depth, but like folid Bodies^ 
according to their Quantity and Surface alfo ? 

But that which we now have chiefly in view is^ 
what Dykes at A C M N would Men be obliged 
to make, if they were to be oppofed againft the 
lateral Preffure of the whole Sea C D £ B, if the 
Force thereof were only regulated according to 
the Surface and Quantity of the Water that pref- 
fed upon the Dyke, as it happens in folid Bodies, 
had it not pleated the Direftor of all Things to 
fubjeft the Force of this lateral PrefTure fo ^i&Iy 
to the (ingle Height or Depth of the Water, and 
not to its Breadth and Quantity ,* infomuch that 
altho' the whole Sea (hould prefs againft one Dyke 
at B C, the faid Dyke would bear no greater Bar- 
then than the Preffure of that little Water which 
(fuppofing C L to be equal toB C) could only be 
contained in the Space B C L, according to what 
we have already (hewn above ? 

S sc T. LXVL CoKviSims fnm the fane. 

Now can any one fee exerted fuch a Law of 
fo many Millions of fuch exceeding fmall Parti- 
cles of which the raging Ocean is compefed, and 
which have not the leaft Knowledge or what they . 
are doing, and yet aft with fo much Nicenefs ^ 
all Times, aod upon all Occa(ioQS; and cannot be 
therein difcover an over- ruling Wifdom and Pow- 
er ? The rather, (ince this Law is the only Means 
by which fuch a dreadful CoUedion of Waters is 
hindred from overflowing the dry Land, whilftthe 
Dykes refift their whole Force, fo that neither 
Men nor Beads are overwhelmed in the lower 
Grounds ; of all which one cannot think without 

Emotion 
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Emotion and Horror, when one reflefis upon the 
Weaknefs of the faid Dykes, with refpedi to the 
unconceivable Weight and Quancicy of the Water 
that ptefTes againft them. 

If now any living Man had found out the Se- 
cret of obliging the whole Sea to fubmit itfeif to 
fuch Laws, that how vafl: foever it was, but a 
very fmall part of it fhou'd prefs upon the Dykes, 
would not an Atheift ftand aftoniflied at his Wif* 
dom ? And if he had invented a Method, where- 
by not only all Waters, but likewife the whole 
Ocean of Air furrounding the Globe of the Earth, 
and all other fluid Matters, evenr ta the fmalleii: 
Particle of them, could be bound and fubjeded 
thereto ; would not an Atheift be again obliged 
to confefs the unconceivable Extent of his Power > 




CONTEMPLATION XXVIl 

Of feme ChymicalLaws of Nature. 



S E c T. I. Tranfitim to other Laws. 

AFTER having contemplated thofe Laws 
which have long been, and particularly of 
latter Years are become the Objefts of Mathema- 
ticians, let us now pafs on to another kind of 
Laws of Nature, which do not feem to be 
performed fo much by plain Percuflions or Strik- 
ing$, as many of the firft, but according to other 
Rules (we hyfeem^ becaufe we acknowledge our- 
felves ignorant of the manner thereof) by which 
Things being placed at a certain Diftance from 

each 
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eachother,are^ffr^£?fi(or at lead do nvrve) towards 
one another, without any vifible Difcovery of Per* 
cuffion or Striking of other Parts there prefent j 
or elfe fuch, as being placed in certain Circum-^ 
fiances by or near other Bodies, are driven away, 
or feparated from one another ; to which A&ions 
the Learned have annex'd the Terms of AttraBi-^ 
on and Ritpuljion ; to which Laws the great Dire-" 
dor has bound thofe Bodies that obey the fame, 
after a manner hitherto more wonderful than in- 
telligible; and as the Naturalifts have difcovered 
the former Laws by Experiments, To the Chy-^ 
mifts in a great meafure have found out thefe, 
which likewife have lately become the Objeds of 
Mathematical Contemplations. 

Sect. IL Experiments Jhewtng the Operation of 

Acids and Alcalies. 

The gteat Phenomenon of Nature, and which 
has given a Handle to many Difputes and Argu- 
mentations of Chymifts and other Philofophers^ 
is the famous Effeds produced by Acids and Alca- 
lies. By this lad is underftood every thing that 
ferments or boils up when mingled with foure Bo* 
dies, and afterwards is intimately united to the 
fame. Thofe wiio have never fcen the Aftion re^ 
(lilting from the Mixture of Acids and Alcalies, 
would be wonderfully furprifed thereat ; and they 
may eafily make the Experiment, by putting in a 
little beaten Crabs- Eyes, which is the Alcali, in- 
to Vinegar, which is the Acid, and they will 
prefently fee the EfFefts thereof. 

But the Motion will be much mote violent, if 
One mixes the Filings of Iron with the Acid Spirit 
oiSak'Petre or Aquafortis y and attended even with 
a great Heater. 

To 
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To {hew this Eflfervefcence in Liquids, we may 
take Spirit of Sal Anmniac mixed with melted 
Pet-AJhy or Sok of Tartar^ in Water, and mix it 
with the Acid Spirit rf Jii/r, Sah-Petrej or J//ir/W, 
and we fhall prefently difcover a flrong Ederve- 
fcence between them. 

S £ c T. III. 71&^ afirefaid Salts an changed and unh 

ted by Effervefcences. 

N o w how many Ededs refult from thefeEfi- 
fervefcences, has been often (hewn experimentally 
by the Chymifts. 

It is z common Confequence, that after thefe 
Motions both the Acids and Alcalies lofe their 
former Properties, or at leaft do frequently feem 
to lofe them, fuch as their Tafte and Sharpnefs, 
and being clofely united to each other^ do there- 
by produce a third Conftitution entirely difierenc 
from each of the former, fuch as what the Chy* 
mifis call a Salfunty Enixunty Muriaticum, Neu- 
trum or Mixtum^ or as we call them in our Lan- 
guage, afatiated, a Pickle-Salty or a mingled Salt, 
all proceeding from a Mixture of Alcaline-Salts, 
as Pat'AJb, or Volatile Salts with an Acid. 

8 e'c t. IV. Experiments^ Jbewing that Acids and 
Alcalies precipitate y or are feparated from each other > 

Besides this, when fome of the faid Alcalies 
and Acids already united with each other, and> 
as they term it, are fo far fatiated^ that they will 
not afi: any longer upon others of the fame Kind, 
and adhere fo clofely to the former, that it would 
be very troublefome to feparate them again with- 
out the Addition of other Matter, and in fome 
Cafes even impoffible to do it at all; Trials of the 
Operations of thefe Salts upon one another, have 

.y o L. IIL Q q^ taught 
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Uught Inquirers^ that there are likewife among 
choTe Laws obferved by the Acid and Al- 
kaline Saltss, ibme whereby this Arid and clofe 
Union nay be very eafily, and yet as it were mi- 
raculoufly difTolved^ and each of them feparated 
from the other in fuch a manner^ as if one of them 
thruft t other Wav, or at leaft quitted its hold, 
without any external Caufe that we have as yet 
been able to diicover. 

Thus we find, that one Acid feems flronger 
than aootber, and that how Aridly foever fome 
Acids ace joined with Alcalies, one need do no 
more in many Cafes than to put another Acid to 
tt, whereby to oblige the firft Acid to forfake its 
Alcali, and then the fecoud will unite itfelf to it. 
The (ame thing does likewife obtain in Alcalies, 
fb that one of them (hall immediately feparate it- 
Idf from its Acid, and leave the latter to be joi- 
ned thereto. 

Many Inftances thereof may be met with in 
Chymiftry, but we (hall content ourfelves with 
qaoting one of each. 

Pour Spidt of SearSalt, which is an Acid^ op- 
en the Alcaline Salt of Tartar, they will effcr- 
vefce, and. unite chemfelves into a third mixed 
Salt, which is like the Sea-Salt : £ut how much 
F re and Pains iit will coft to Separate this acid Spi- 
rit of Salt from the Alcaline Salt of Tartar, is 
well known to thofe that have made the Tryal ; 
but if you put a little Water to it, and fome of 
the acid Spirit of Sa(t-Petfe, the Acki of the Sea- 
Satt will cxsk ih Alcali wiciiout any Trouble, and 
fuffer itfelf td be drawn off by a fmall Fire ,• 
whilft at the famecime the fajd Spirit of Salt-Petrc 
-unites itfelf with the Alcali, or Salt of Tartar, 
t.aaid thereupon produces a flew Matter of Bum- 
' ing Salt-Pdtrc^ nf^oti which if you pour agam an 
acid Spirk of ^C^peras with a tittle Water, thiere 
^ ■ ■•' \' ■■ I.- '" win 
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will be another Separation between the add SfH- 
ric of Salt-Pecre and the faid Alcali ; which may 
like wife be excraded from thence with a foft Fire 
from Sand j and this third Acid, or Spirit of Vi«- 
triol, will unite itfelf to the Salt of Tartar j from 
which there will refult another Salt, almoftof the 
fame kind with that which is commonly called 
7anarus Vitriolatus. 

To {hew the (ame likewife in the Operation of 
feveral Alcalies, pour the faid Spim-ef Sea Salt 
upon the Volatile Alcaline Salt of Animals, of 
Hartihorn, oi Sal Anmniacj ana the like; dilfov- 
ed in Water ; whereupon, after an Effenrefccnce, 
they are united into a third, like Sul Armmiac, and 
the Volatile Salt will thereupon lofe a great part 
of its Volatility and Scent in the Mixture. Now 
if you add Salt of Tartar for a fecond Alcali, it 
will feparate the firft, and difcover itfelf prefent- 
ly by a new ftrong Smell, and the fecond Alcali, 
or Salt of Tarur, will unite itfelf with the Acid df 
Sea-Salt. They that have a mind to fee feveral 
Kinds of Alcalies, the firft of which, by the Ad« 
dition of a fecond, will feparate itfelf from the 
Acid, may be pleafed to confult the following 
Contemplation^ SeB. VI. befides innumerable In- 
fiances wherewith Chymiftry can furnifli 'cm ; but 
we ihall not, nor cannot here determine any thing 
about the Manner ufed herein by the wonderful 
Power of God, reckoning it fufficient that the 
thing is plain enough in ittelf. 

S £ c T. V. Acid Saks difptrfed in many Bodies. 

r-r^aaft not be thought that thefe Effervcfceh- 
ces and Adions of Acids and Alcalies, hare on^ 
ly place in Chymical Liquors, and that we there- 
fore go too far in honouring them with the great 
Name of a Law of Nature ; fbrafmucb as they^ 

VoL.lIL Q<iq » that 
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that is, one or other of them^ are found in many 
Terrellrial Bodies, and that a great deal of that 
Matter of which many Bodies are compofed^ may 
be reduced to Acids or Alcalies. 
To (hew this in the Acid : 
In Animals all the Milk and Serumj or Whey, is 
Acid ; not to enumerate any other Juices here, 
particularly thofe acid Humours which oftentimes 
occur in many unhealthy Crreatures ; or, as fome 
maintain, are always found in the Stomach of 
healthy ones. 

We, likewife meet with Acids in Mimralsy as in 
Sulphur, G)pperas, AUum, Salt-Petre, Sea and 
Rock-Salt, in Antimony and others. 

In Plants we likewife find fome that yield aft 
acid Spirit by Diftillation ; befides all thofe 
Fruits which are foure becaufe they are not ripe, 
we meet with an infinite number, which after they 
are come to their full Ripenefs, do retain an en- 
tire acid or fouriOi Tafte ; fuch as Currants, O- 
ranges and Limons, many Apples and Pears, and 
.the like. Befides that almoft all Liquors proceed^ 
ing from Plants, or other Things, by way of Fer- 
mentation, fuch as Beers, Wines, and the like, 
will turn to an Acid or Vinegar. 

The Wt itfelf feems to be be impregnated with 
foure Particles, fince it will corrode and caufe 
Iron to ruft. 

There are \\V^^\k Medicinal Springs that yield 
fourifh Waters, found in many Countries ; fee 
Varenius's Geography , Part abs Cap. 17. Se£l. 6. of 
which4ie makes the Number in Germany alone to 
amount to about 1000 ; fo that from henc^ may 
be inferred the Qiiantity of Acids difperfed 
throughout the whole Earth. 
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Sect, VI. Alcaline Saks likewife difperfed in many 

Bodies. 

O N £ may fay the fame thing of the Alcaline 
Sales alfo. 

From all the Parts, in a manner, of Animals jchtxc 
are Alcaline Volatile Salts extraded ih great 
Quantities ; to fay nothing here of other Alcalies, 
which cannot properly be named Salts, fuch as 
Crabs-Eyes, Egg-Shells, the burnt Shells of Oy- 
fiers and Mufcles, Hartfhorn and Bones. 

Vlants^ when pucrify'd or rotten, do likewife 
yield Alcaline Volatile Salts. The Smoak of 
burnt Wood makes a Soot, which doessilfo afford 
an Alcaline Volatile Salt ; and the Leaves of fome 
Plants, fuch as the Palm, yield an Alcaline Spirit 
by Diftillation. The Chymifts do moreover ex- 
trad: from moft Plants by burning, a fixM and lixi- 
viate Salt, which is likewife Alcaline, and of 
which the Afhes themfelves will effervcfce with 
Acids. 

All fort of Coral is Alcaline, fo are many M- 
neralsy and will ferment with Acids ; as alfo al 
Metals y Gold, Silver, Copper, Iron, Tin, Lead, 
Quickfilvcr, Antimony, Marcafites, the Lapis Ca- 
laminarts. Chalk, &c. Even a good fertile Earth 
will. effervcfce with Spirit of Salt-Petre. There 
are likewife fome of the Mountain or Rock Salts 
of the fame Nature. Accordingly we are inform- 
ed, that in the Repofitx>ry of the Royal Society oP 
England, there is preferved a Salt brought from 
the Rocky Places of the Ifland of Tenerif, the 
Properties of which are entirely Alcaline; and in^ 
bow many Mineral Wacers a like Alcaline Salt is 
found, may be feen in the Hiftory of the Acade- 
mie Royale der Sciitnces^'&c. 'An. 1762, ^. 57 and 58, 
and i7o8,\^-:7J and^4«;^cwlierc an Inquiry being 

Qq q 3 , made 
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made into the Waters of Bourbon, Lancy, Bourbon 
dArchamb :Ht, Bourboule, Mont d'Or^ Chaudes, Argues^ 
Evauxy Neris and Vechili are all found to yield a 
natural Aicaline Salt : So that it likewife appears 
fromi faience, that Aicaline as well as Acids, may 
be met wich in great Quantities in many Bodies. 

Se CT. VIL ConviSiom from the foregoing Obfer* 

vatkns. 

F R 9^H what has been faid, and from a farther 
Inquiry into Nature, one might produce a vaft 
Nuxubeir of Experiments «ind Proofs, capable of 
conyinciog a judicious Reader, that there is an in- 
finite Number of Particles in the World, each of 
which are- conftantly moved according to particu- 
lar Laws, which in fome Circumftances are at 
Red, and oi which others being brought to a cer- 
tain determinate Difiance, as the Acids and Alca- 
hes, begin a regular Motion, being fometimesiit^ 
trafUd^ and at other times repelled from tzch other. 
^o not the Parts of Diamonds adhere together 
very clofely , tbo' they have great Orifices or Pores 
in them, and therefore touch one another with lit- 
tle Superficies, as appears from their Tran(paren- 
cy ? Do not we fee in Fermentations fome Parti- 
cles which were at firfl ftill and at reft, and s^ter- 
wards begin to move among one another, in 
V^hich, always following cettam Laws, they one 
while feparate, and then again unite with each 
other ? But they who defii^ to fee a brief Colic* 
ftion thereof at one View, may confiilt Sir Jf/uu. 
NiWons Optics^ in the Queries at the End, and moft 
of the Chy mifts ; and f^om thence take what they 
think, may ferve (or a Proof flrong enough of what 
has been faid above. 

Bat tp fuch as are not fo well experienced in 
Chyiqiftry, to give a more familiar In/lance from 

whence 
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whence they may fafely infer the foregoing Propo* 
ficions, and juftly conclude likewife chat there is 
a God^ who has not only Created all thefe Things, 
but does alfo Govern chem by his Providence^ ac* 
cording to wife Laws ; let an Atheift^ how great; 
a Philofopher foever he be^ refled with faimfelf, 
and confider^ Firfiy this Univerfe, as con(ifting 
of an infinite Multitude of Hundreds of Thou- 
(ands of Millions of Particles, which, according 
to the preceeding Experiments, cannot be denyM ; 
SecmiUyj Let him reprefent to himfelf all thefe Par- 
ticles^ as being at reft and unmoved ; which he 
mayeafily do, becaufe Motion is not a neceflary 
Confequence of their Exiflence : If now he con- 
templates this unconceivably great Heap of Mat- 
ter, can he think it credible, firil. That from thence 
are produced fo many determinate, and fuch ex- 
ceeding imzWStamiuay or Original Seed, and from 
them again fo many glorious Machines, as are the 
Bodies of Men and Beafts, Fiihes and Birds ? Such 
wonderful Strudures of Plants and Herbs, divi- 
fible into fuch numerous Qaffes ? So many agree- 
able Liquors which Men extrad from the fame, 
making ufe therein of thofe Laws, according to 
which the Juice of the Grape, for Inftance, and 
others, are wont fo uniformly and xronftantly to 
operate } Finally, that great and amazing Machine 
the World itfelf, with that Order and Symme- 
try, by which one part renders fo many Services 
to the other, whilft not one fingle Particle thereof 
can affume any kind of Figure or Motion^ but 
according to certain Laws prefcribed to it, hf 
and fubfervient to the great Deiigns of its Crea^ 
tor ; nor can it feparate itfelf from one, nor ad* 
here to another Body, bat in Subordination to 
the fame Laws. 

Q,q q 4 Sect. 
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Sect* VIII The Prefervationof Things froves a God. 

» 

W E muft not think that nothing but thefe Law5» 
and the infinite WifdQm by which they have been 
contrived, has place in the great and regular StrtH 
fture of the World ; for the prefer ving and conti^ 
nuing of all Things in the State and Condition in 
which they were firft created^ has like wife^a Share 
in proving a God. 

Would we fee a Proof thereof^ how the Great 
DireSor, (torn a CoUeftion of an inexpreffiUe 
Number of Particles entirely differing from each 
other, and which feem to us to be jumbled toge^ 
ther in the utmoft Confufion, caufes only fome de- 
terminate ones, and fuch as are fubfervient to his 
high Defigns, to approach towards each other, and 
to unite among themfelves, and with other Bodies 
proper to preferve, nourifh and increafe them ac- 
cording to the Laws impreifed therein by his infi- 
nite Providence ; let us recoiled what has been 
faid above upon this Occafion. 

Is not the Air a Mixture, yea, a very Cbaosy 
confiding of Hundreds of Thoufands of Millions 
of different Particles ? How many Things con- 
fumed by Fire, and diffolved by Corruption, do 
mingle their Efifluvia, Steams, or Vapours, with 
the Air ? How many Men and Beads do perfpire 
therein ; yea^ according to Mr. Boyk, almoil all 
Bodies, not excepting Ice and Snow themfelves^ 
become lighter by Perfpiration, and tranfmit their 
^exhaled Particles into the Air ? How many fwcetf 
fcented Flowers, how many Spices and other 
Things impregnate the fame with fragrant Parti* 
dcs, infomuch that the Perfumes of them have 
been fmelt fome Leagues difiance from tbelflands 
where they grow, according to the Relations of 
thofe who have ex^erieniied the fame ? Every 

Body 
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Body knowsy that in Cellars where^'therc are fer- 
menting WineSy the Air is full of their Vapours 
and Spirits ; which holds true like wife in all other 
fermenting Matters. How many watry Vapours 
from Seas, Rivers, Lakes, Marfiies ; how many 
fulphureous and other corrofive and poifonous 
Particles afcending from burning Mpuntains, min- 
le themfelves with the Air ? Irpn, which in all 
^art of the World almoft, being expofed to the 
naked Air, becomes ruHy, fumimes us with un- 
queftionable Proofs of the Acidity thereof. With 
all thefe there is mingled ^n unconceivable Quan- 
tity of Rays of Light, derived from the Sun and 
Other Heavenly Bodies; and how much Fire is 
elevated and retained there, appears by Lightning 
and other ignite Meteors. Add to all this the 
proper Particles of which the Air itfelf is comr 
pofedy and let an Atheift tell us, where he can 
||ind fuch another confufed Heap. 

Let him farther condder the Earth, and obferve 
of what a mighty Variety of Kinds and Parts it 
confifts. Water is turned to Earth, as we have 
fliewn before ; poifonous and wholfome Herbs, 
Shrubs and Trees, all the Bodies of Fiflies, Beafts, 
and Men do likewife become Earth. In a word, 
whatever proceeds from the Earth, is by Corrup** 
tion or otherwife changed into the fame. Let an 
Atheift reflefi: again, how many Thoufands of 
Kinds of different Conipofitions all this Heap of 
Matter might produce, every one of which might 
likewife be exceedingly diflFerent from all that we 
now fee proceeding from the Earth. 

In the Water we may obferve the fame ; How 
many Plants and Fifbcs are corrupted therein? 
What agreatDiverfiity of Dews fall upon it, draw* 
ing Particles of the Aar along with them ? How 
many Salts are diflblved therein ? How many fub^ 
terraneous Fires fill them with the Matter that 
. fi\ : burfts 
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burfts out of their Car eras ? Water waihes aU 
Filtbinefs oft> and how many Particles does it 
borrow from the Things in and upon which it 
has ftood any while ? Qofkt and Tea^ all fort of 
brewed Liquors, the Qff-Scourings of Apotheca* 
ties Shops and Kitchens ; to (ay nothing of Mi- 
ner^Sy of hot^ bitter, and poifonous Liquors, nor 
yet of (alt Sea- Waters ; all thefe Things, I ^y, 
tumifli us with Proofs that are obvioos to every 
one. 

To take notice neither of Fire, which does in 
a manner unite all Things with itfelf ; let the A- 
thcift reprefent to himfelf all thefe confufed Col- 
kftions of Water, Earth and Air ; and in cafe 
there were no Laws by which each kind were 
particularly governed, and purfuant to which 
thefe Particles join themfelves with fome Bodies, 
and again refufe to come near others, codd be 
himfelf, or any Body elfe think it poflible, that 
from all this Chaos^ there fhould not once, but 
even frequently, and from fome of them every 
Tear, be produced anew fo many difierent Things 
of particular Properties^ and that it would have 
fo happened as long as the World has lafted ? 

To give an Inftance in one kind of thing only. 
Let any Body fow different forts of Seed^by one 
another in the fame £arth ; they will ftand in 
the &me Air, they will be moiftened with the 
fanEie Water,, warmed with the fame Sun, and ac- 
qiHire frotiii them all, according to what has been 
0iewn above^ an infinite Number of difforeht Par- 
ticles round about them. Now let fuch, who to 
their own Misfortune deny a Divine Providence, 
tdl us how this can poffiblv happen, were it not 
that certain Laws ohtainoa in aU thefe numerous 
Kinds of Parts, and whicbare the Caufe that every 
Particle neceflary to the Growth of every indivi- 
dual Sfied> does unite itfidf therewith, and to no 

other 
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other of different Properties^ and how every Seed 
can always produce its own Plant of the fame 
Kind and Virtue every Year without once fail- 
ing ? And why, when there are fuch poifonou$ 
Herbs as Aconitum, Hemlock, and the like, fcatter* 
ed and mingled in the fame Earth with Wheat, 
Rye, Barley, and other Grain io ufeful to Man^ 
kind, there are joined only to the firil, fatal and 
deadly Particles, and to the latter, only whol- 
fome ones ? And why an Apple-Tree never bears 
Pears, or a Vine, Cherries ? 

Sect* IX. jW Kinds of Phihfophy do, or mufi ac^ 

knowkdge Laws* 

L £ T the moft experienced Pbilofphers be called 
upon, and let them tell us themfetves^^ if they 
will declare thdr Sentiments impartially, whether^ 
without acknowledging thefe Laws and a dire&ing 
Providence, they can make thefe and fuch like 
Phenomena (for there are many fuch in the World) 
the neceffary Confequences of the Hypothefes up- 
on which they found the Science of Nature. 

Some have thought upon a Magnetical, and 
other Kind of Attra&ions,* but thefe lay down 
one fort of Laws. 

Others fuppofe a certain kind of Ferment, as 
the Chymifts ftile it, in the Stamina, or Principles 
of Seeds, of which there can be no other Notion 
formed, than that they are Parts figured after a 
particular Manner, and moved according to cer- 
tain particular Laws, and which unite themfelve^ 
with fome Bodies, and feparate from others. 

Finally, Since both thefe Hypothefes have been 
rejefted of later Tears, thofe that have philofo- 
phized more rationally, have laid dowtij that thefe 
are Pores or Orifices in Seeds of certain Figures, 
through which only are admitted Particles of the 

like 
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like Figure ; which, according to the Opinion bi 
ocbers, who will not own a Dire&ion, becaufc 
chat leads them to a G o d, may .come to pais by 
Chance or Necei&ty, fince there feems to be no- 
thing more requifite thereto, than that thefe Pores: 
fhould be difpofed to receive thofe little i^articles 
as foon as they are put into Motion. But accord-* 
ing to this Hypothefis there might, fir ft ^ not only 
ail kind of Particles be admitted into the Pores of 
the Seed, provided they were but fmall enough ; 
but likewife, fecondly, there would hardly be one 
Seed capable of growing, and but* very few Par- 
ticles enter into the fame, fave only round ones, 
if nothing but meer Chance obtained therein, as 
Dr. Pitcaim has exprefly and mathematically de- 
inonftra(ed in his Dijfertatiom ; fince the fame kind 
of Particles muft always prefent themfelves before 
th^ fan^e Ppres, and exaftly after the fame manner, 
if th^y would gain Admittance. But let us (hew 
this by a more familiar Inftance :^ Suppofe any 
qne (hould undertake to throw a Dye through a 
fquare Hole, tlurough which it could but juft pafs ; 
muft he not ftipulate, in order to have an equal 
Chance of winning or lofiog, to repeat his Throw 
a great many Times ? So that if fomething like 
this flbouid be the true Caufe of growing of Plants, 
and all the Particles of the Figure of a Dye (hould 
always pafs through the fquare Pores in a Seed ; 
there muft at leaft in this Cafe, as much as in any 
other, be a Rule or Law, according to which 
each Dye muft be difpofed when it comes againft 
the Orifice or Hole. 

We do not here difpute, whether any thing of' 
all this, or fomewhat elfe, be the real Caufe, that 
among fo many Thoufan4s of various Particles^ 
thofe only approach to, or are attrafted by each 
Seed, which are mod proper to compofe the par- 
ticular Plant in its kind; but our Defign was only 

to 
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to (hew^ that without acknowledging a Divine 
Direftion, whereby all Things are moved accord- 
ing to the requifite Laws, whereby fome Things 
are made to approach, and others to recede, and 
which are extended to every one of thefe uncon- 
ceivably fmall Atoms, no other Hypothefis has hi- 
therto been offerM, ^ whereby the Growth of Plants 
and many other Things could have been refolved. 
Inihort, to obviate all the Evafions of Atheifts, 
let us recoiled from what has been faid above, 
that among the Thoufands of Kinds of Animals 
and Plants, there is not one only to be found 
which was not at firft formed of an exceeding 
imiAStamenj containing all the Parts thereof iti 
Miniature, and from whence, by Expanfion or 
Unfolding, and by Covering or Cloathing with 
adventitious, particular and determinate Matter, 
all Plants, all Men, Beafts, Fiflies, Fowls, and 
every other living Creature are produced ; as is 
well known by the general Experience of thof<b 
that ufe 'Microfcopes. Let then the Athei]): or 
Sceptic think withhimfelf, whether he can rccop^: 
cile all this to a mere and accidental Concourfe 
of ignorant Things ; and thefe curious little Forafts 
and Figures, in which all that is necefTary to fo 
many wonderful Purpofes in great Bodies, ate 
comprised in a much fmaller Quantity than i 
Grain of Sand : I fay, let him make all thefe 
Things agree with thofe neceffary Laws, that 
operate without any wife Direftion or View. Af- 
ter fo many illuftrious experimental Proofs of the 
Wifdom of an adorable Creator, no reafonablc 
Perfon can require any more; efpccially if it be 
true (as fome i^reat Men think it very probable) 
that in all thefe Stamens^ how fmall foever they 
may be, thofe of all others that are to be pro- 
duced to the end of Ages, are aftually to he 
found in their determinate Figures, 

Sect. 
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Sec T. X. "the Opinion of fime Pkil$fofhers ai&ia 

Fertility. 

I Do n't knovy whether it may not be thought 
proper by ibme to add to all this^ one Notion 
more^ which appears very plaufible to many» but 
yet feems to require a farther Examination and 
Trial before it be entirely admitted for certain : 
&ttt (ince the fame has been entertained by feveral 
Great Men, and feems to have fome Analogy with 
the Chymical Operations and Adion of the Parts 
of Matter upon one another, and efpecially fincc 
the thing carries along with it a great Proof of 
God's Providence ; it may perhaps be of ufe, if 
wc here fubjoin a few Obfervations that may fi:t 
the fame in fome kind of Light ; and, it may be^ 
alfo excite thereby fome of the Learned to look 
farther into a thing that is at lead worth double 
their Pains. 

If confiftsin the Inquiry of what may property 
be the Means which the Gracious Preferver of ^ 
Things makes ufe of to render the Earth fertile, 
and to caofe Plants to grow powerfully therein. 

Now that which may be experimentally pro- 
nounced upon this Matter, according to the Opi- 
oioas of many Naturalifts, is, that the Nitre of 
the Air is the Caufe thereof; to which perhaps 
one may add, that (ince Nitre, or Salt*B^re, is 
iilone and of itfeif anunadtve Matter, there mufl: 
Something dfe concur to put it into Motion; 
much after the fame manner as it happens to the 
Acids and Alcalies, which, when feparate, are 
at reft, but being put together, will eficrvefce 
and boil up with each other. The fame happens 
bv the Mixture of Salt fetre and Brimfione ki 
Gun-powder. 

Sect. 
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Sect. XL He Air feemt $0 ahund ^wtth Sak-Pe- 
tre : Seven Exferiments fiewirig the Pr^halnUty 
thererf. 

N o V to prove, if not with entire Ceitaint}rs 
yet with great appearance of Truth, chat cither 
Salt-Petre is in the Air, or at ieaft fome other 
Matter, which heing much of the dme Nature^ 
meets fometimes with fomething elfe in the Earth, 
whereby between them real Salc-Petre is produ* 
ced, appears from the following Experiments. 

L That the Earth may be mixed with fuch 
Matters upon which the Air will operate ; fuch 
as the Filings of Iron, the Urine, Dung, and Blood 
of Animals, lixiviated Chalk and Aibcs, &c. and 
that from fuch Mixtures, after they have been ex- 
pofed naked,by being turned up for feveral Months, 
to the Aftion of the Air, a remarkable Quanity 
of Salt-Petre nuy be extra&ed. 

But forafmuch as great and learned Men feem 
CO ditfer about this Aerial Salt-Petre, I thought 
fit, for greater Certainty, to make this Experi- 
ment, and found by the Event, that fuch an Earth 
after being managed properly, yielded in a Month's 
Time about three Pound of very good raw Salt- 
Petre. This has been touched upon before. To 
that what is here faid, may be the more fafely 
depended on, and the rather, if we add what fe- 
veral have a6irmed to be experimentally true, 
namely, that the Earth from which Salt-Petre 
has been once extrafted, will, after a while, be 
again impregnated by the Air with the fame. 

II. Since every Body may find, that by letting 
Blood run out of a Vein up<m Water in which 
Salc-Pietre is diflblved, the black or dark Colour 

thereof. 
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thereof, will be immediately turned into a bright 
Red ; and the Serum or Whey of the Blood be- 
come as ttanfpatent as clear Water, tho' it retains 
its nutritious, or at lealt folid Parts ; which by 
dropping a little Spirit of Salt-Petre upon it, 
may likewifc be feparated therefrom j yea it is 
known that black venous Blood being expofed ia 
a VefTel or Porringer, is often red at the Place 
where the Air touches it ; and that even upon 
taking otf the upper red Part, the Black which 
was under will likewife aiTume a bright red Co* 
lour : I (hall not here difpute, whether the Air 
is mingled with the Blood in the Lungs, becaufe 
this is doubted by fome Philofophers i but how« 
ever it is plain from theie two Tryals, that Salt- 
Petre and Air do aft uniformly upon the Blood ; 
and therefore it is in Tome manner probable, that 
the Air is impregnated with Salt-Petre. 

III. It is known to the NaturaUfts, that a great 
deal of SaltPetre may be made from Blood, (See 
de Stair de Nitro) if now it be true, that in Breath- 
ing, the Air is continually mingled with our 
Blood, one would be apt to imagine, that it 
leaves a great deal of its nitrous Quality therein, 
which may afterwards be extrafted. 

IV. Since refined Salt-Petre being held in a 
warm Hand, will fnap and break, which perhaps 
might be occafioned by the Air that was in it ; 
I took a Piece of Salt-Petre and threw it into a 
bright Lye, in which there is never any Air; 
then putting it into the Air-Purap, I obferved a 
great Stream of Air-Bubbles coming out ot the 
Salt-Petre, and afcending thro* the Lye. 

Now whether from this Experiment it may be 

concluded, that the Parts of Air and Salt-Petre 

are eafily united and adhere clofe together, be- 

i caufe 
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xaufe the Salt-Petre has fo much Air in ir^ tho' 
Chryftallized in Water^ and reduced to little 
Tubes^ I leave to the Judgment of others : It 
might however in fome manner leiTen the Diffi- 
culty fome People make, as if Salt-Petre were too 
heavy, and not volatile enough to keep itfelf up 
in the Ain 

V. This feems however to be entirely re- 
moved thereby ; forafmuch as the Obfervations 
made by the new Burning-GlafTes ihew, that Salt^ 
Fetre held in their Focus, entirely evaporares, and 
fo mingles itfelf with the Air, Hifi, de r Acad. &c. 
1699. p. X14. 

VI. All Metals, fuch as Silver, Iron, Copper, 
Lead, which arc diflblved by the Spirit of Salt- 
petre, efpecially thofe upon which it adls with 
the greateft Force, as it does upon Iron, feem to 
ruft in the Air; only Gold, which a fimple Spirit 
of Salt-Petre can't touchy is not fo much expo- 
fed thereto : All which gives a handle to a Con- 
je&ure, that if there be not Salt-Petre itfelf, there 
is at leaft fome Matter of the like Nature in the 

. Air* 

VII. A yet farther Proof that there is fome* 
thing Nitrous in the Air, feems to refult ftbrn the 
Pains in the Head, faintnefs and difpofitions to 
Vomit, which often appear in fome Women when 
they are in clofe Rooms, where a great many 
People and Stoves are. To be fatisfy'd of this 
Cpnfequence, the Reader may be pleafed to re^ 
colleft what we have (hewn above in the Vllth 
CotttemplatioHy namely, that Flame and humane 
JRefpiration ar^ maintained by the fame kind of 

Air-Particles ; for which reafon, the Air ihut up 

in a Room where, a great many Stoves are burn- 

Vol. III. Rrr in^ 
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k^i and a great many ?ttip\t breathingi HbfeA be 
very much divefted of thdTe Pirtsi and be tkfe 
occafion chat fome Wea|c Woilidti ai:e dilbrder^i 
dieteby. Now that theft Paft$ itrit {properly Ni- 
ere or Salt-Pctre, which beittg^ rendered by tHe 
^W^rmthpf the Fire atkl fiMftthkig) unfit td dif- 
charge its Fundions , feems to apfH^I^ frdtn 
hence, that Women thus diforder'd, cannot re- 
cover them&lvef by rniy bettfi" Klte^^' that I 
know of, specially when the ftefli Ait won't d«, 
thM by the u& df aKittmt^ 9dlt diifolved in Wf- 
ter, of whidh I have feed n^any Ejcpetiments^ ei- 
ther by putting a little Sait-Pette or &U-PtUnfile 
in their Mouths, and letting it dUfolve. gt&tiy^ 
and fwallow it down. 

V 

S t c T. XII. Sah-fnti fe^ms h t6ine cut i^ lie 
North 5 jtcyoU ij thrtt Experimmt. \ 

S t N c £ now the firA oF th^ Experiments f^to^ 
to pcove^ and the other to make it very pr<^ble9 
ehat the Air ha$ either Salt^lPetre in it^ or fottie- 
thil^g of a nitr^tts Duality ; it will appear ihOwHR 
:jkiaimer from the Fdllbwittg Ekprtimentsy tJiat tbe 
fame, at lead on our (ide of the Equinodiill 
Line, proceeds chiefly from the Mr^A. 

L Net w meatim that the Ait is M^d to ti 
fteat Degree iil ehe Nmh^ ?^m of the World, 
(at for the jbirii» Pole, we taite ao i^miee of It 
now) nor that Salt-Petre 4o^ afc^ta^afttett- 
lar manner prodmse ienfibte Gotdiriers, &« we ftt 
l>y putttttg of Bbtttes of Wi«e f n SuAimetmf&l k 

Water, and throwii^ a good Quantity c^ ^e- 
9m^ into it, whidh ebilts it (b much^ ^t f^^glt 
ItaiW thought that Ofte tfiiebt ffe^e VSTatetrtlie^ 
i>y, but that I (hall not dererM$he : l^ih heti^ 
it may be confideir'di #h«Sittf «i8t Aflr >i7fUdi 
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ihakb To hiany Mountains of Ice in the frigid 
mne^ ihd keeps them always uhdiflblved^ mull 
not greatly abourid With' Salt-Petre. 

• ■ ■ . . " * 

II; To render this the iHore probable, we fhali 
^dd whit the Learned Hamkrpf-us telates froth 
the Efkirh. Barom df Mr. Bernard knvtaz,zAni ; thit 
GeHtleth^ faySj that th^ EMrefccn^e bf Salt-Pe- 
tte from old Wall^ ititdd of Mortar and Stone^ 
lltics tiiioftly applear in Winter, and When the Nor-^ 
thcrly Winds blow ; and that thofe who make it 
their Bufinefs to gather 9alt-Peti:e> do at that time 
f tf tiiulariy fw^ep the Walls ■; in& that they get 
Riore of that Matter from Walls that ftand to 
the North than to the South i which feeras to prove 
plainly enough, that befideS the general Impfeg- 
h&tittn <)f t'Hfe Aif v^ith Salt-Pcttc, the Nortltern 
Aif does tafdftiy abotitid therewith, and that it is 
freqliently bifoUght from thoffe Parts to us, 

ill, Nd\^ Whdber it may be infef t^d, thit upi*- 
ftft iGceunt of niti^otis Bait, the Northerly Wind$ 
make tli^ Ait heavier/ and that upon the tiirniil^ 
of the Wind to that Gbrft^r^ the Mercury docs 
dftiri rife in Ihfe Boromier^ as many vvho have 
Writ iip6h thi^ Matter affirm, I (liall not here in- 
quiry ifter. 

Nd«r whiithir IHe Air be render^ heavier by 
tb* NdrEhJerty Winds (which brihg along with 
them from the cold Rtgioni, a thick and dom- 
poi'd Ail" t6#itd$ the SbiHhy t^ appears fforii the 
Ther?nometM, in which v^e may obferve, that Cold 
iSbtebtSffts the Air^ attd a5 appears likewiffe by 
ffife Refraaibtt <5f Lights which is affirmed to be 
gifeater ifi tht HMh) or Whether fiich Gravity of 
tl* A4r pfdCWds ffom the Salt-Petre wherewith 
if is Jrftpregtiated^ 6t fer other Reafons : They 
#116 ufe BdrMei6fi kW>^ Viry well, that the %. 
- V « i. III. R r r i heavier 
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heavier the Air is, and the higher the Quickfil- 
ver rifes, the lefs rainy and the more dry Weather 
may be expefted. Seethe AB JJpf. 1696. p. 21}. 
from whence therefore, befides other Circumftan- 
ces that may be peculiar to the Country of the 
Jews J the Reafon in general may be affigned of 
that Expreflion in Solomon's Proverbs, Chap. xxv. 
wr. 23. JTje North fVind driveth away Rain, fincc 
by the greater Weight of the Air, the watry Va- 
pours remain floating therein, and cannot defcend 
in Rain. 

Sect. XIII. Sak-Petre becomes aliive by thofe Par* 
tides in it that are Sulfhureous^ Jhewn by Experh 
ments. 

But fince Salt-Pctre fcems to be very unaftive 
an its own Nature, infomuch as when put into a 
Melting-pot over the Fire, it does not exert the 
leaft aftive Faculty, even with great Heat ; it 
may be neceflfary to examine a little more clofely, 
what it is that renders it Adive (as Acids ami 
Alcalies working upon each other) and how it 
comes to produce fuch Wonders. 

Now the Bodies which are more peculiarly pro- 
per to produce fuch an Effe&, areall fuch as come 
under the Denomination of Sulphur among the 
Chymifts ; to which belongs common Sulphur it- 
felf in the firft Place, and every Thing elfe that 
has Sulphur in it ,* fuch as Antimony, Turf, and 
Wood-Coal ; and in general, all that has Fat or 
Oil in it, fuch as Tartar and the like. 

Thus we fee that Sulphur or fulphufeous Bo- 
dies, thrown into melted and glowing Salt-Petre, 
or elfe being mingled cold with the fame, and fet 
on Fire^ are |put into violent Motions, and the 
Mixture often turned* into a fudden and confum- 
ing Flame : So likewife we find that Tartar. 

mingled 
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mingled with a like quantity of Salt-PetrCj, will 
be kindled with the rmalleit Fire, and burn fo 
long^ till the Oleaginous and other farts of the 
Tartar are evaporated ; after whi^h there will 
remain a white Alcaline Salt, which is therefore 
called Salt of 7artar. After the fame manner wp 
iee difTolved Salt-Petre mixed with beaten Char- 
coal, or Turf char'd, and thrown into the Fire, 
become aftive, and caft out Flames ,• where be- 
ing continued till no more Flame is perceived, the 
Chymifts make of it an Alcaline Salt, which they 
call the fixt Salt oj Nttre : But whether it may 
not more juftly be termed the fixt Salt of Coals, 
for the fame Reafon as t'other is called the Salt of 
Tartar, I leave to the Learned : At leaft, how 
very aftive Salt-Petre is rendered by Sulphur and 
Coals, Gunpowder furnilbes us with a well- 
knowus or rather with a wonderful and terrible 
Inftance. 

It muft not be thought that thefe Matters can- 
not be kept up in the Air, as not being fine and 
fmall enough, becaufe we have fhewn before, that 
befides a great many other different Particles^ 
there are likewife thofe of Sulphur found in the 
Air. Thus we fee, that in the Mediterraman, and 
other Parts of the World that are more Southern 
than we, there is very great and frequent Thun- 
der aud Lightning, of which in Greenland (as I 
have been informed by one that has been often 
there) and here with us in Winter, very little is 
bbferved. Now that this is occafion'd becaufe 
the Air abounds with more Sulphur in the for- 
mer Regions than in the latter, (witereas in Green- 
hnd there fcems to be more of Salt-Petre only^ 
which paffing from the Northern to the Southern 
Part, produces thefe Efieds in Conjundion with 
the fulpureous Air) is allowed by many as a very 
{>robable Thing. 

R r r 3 It 



, Jt has been IJccwjfe :^§wn ahpve* tbjltibf 
%2Ly$ ot the Sqn oppr^te Hppn S»k-P€ttfi, . w 
render (he f^ipp VpUc^e; for^ cbat i^Q(!^ Rayi 
^j:c Corporeal, and dp likcwife (evw kfmg ifl^g 
with them a ]|^acter th^c gr^viuties^ app««P4 
lepra the Expepment' pf Mr. .^fev*^«^W tb(J 
.^fX^^^f of Ifing-0Ufs, 4s t^ Cbymifts Q9iA iu 
5ce the KXlVfh ^opennfli^UQ^if. 

I know nqt wheriier I igjy apt Hsri: »dd> t^ 

in the y?ar J711, having €^hFj:e4 fpmP PjW 

'^boup thp lattpr ei)d pf^ /K^, »nd k^pt it » whllj 

ii) a gr^at Giafs^Veflpl, j c;^usVl .th« fen^e f ^ifh 

bprate, in pr'df r to try whsrhsf tb^re IWK W« 

Sjilt-Eetre in ir^ ?s fome aflSrm ; hue fqund n« 

8^1t ac^liat time, bup only a Iktie reddifli Mat- 

fgj: pretty pear \hp Cplpi^r pf the ^(W> pf ijlf^ 

^«//</ Antimmi which i)ping fprinkled upi» ft 

'glowing Co^, \^oul4 ppt ftirft 45 $alt-Petf(B if 

wont to do; but when thrown into at)e4tth^ 

y(:I}'cl, in wjiif h ther^ was glPHriog Sftlt-Fttr^ it 

learned vifibly, but bpweverpr^itty f^tly in copi" 

parifon of comnaon Splphur. 

I cannot h^re determine ^%^^\y pf what Na^ 
turf that M*tt?r was, tb?jr^ being too lutle pf i| 
to bear a further Ewipiriatipn ; but hpwevcjr, I 

judge it to bq of a f^lphurew^NatMre,byr«sflaihing 
with m.?Uc4 Salt-P^tre,- ^t le^ft it wjis pjiam 

^noMgb that §*lt-Petr/? aft^d upon thi§> Vi4 this 
upon Salt-Petr?. 

It' Ukewi(c fe^ip^d asj if w^ might con«lu4« 
from then???, the C^etatioo of the Solax Matttf 
broil ght tp i^f by tbQ South- Winds upoa thft Ac^ 
rial Salt-fetre,^ anc? w€ find that % glo.wiog Cpii 
pf Turf l?f iog pl^^ed in 4 hot Sun-(biae (out ^ 
th? Wind, which wp.ul4 Ptborwifc blow it up) w 
p^tiogyif^ed, a^nd ccaf« *o hum, jufl ap tCil 
W^tP py? WO: a Qii?0^hmg-Pap. Tfe^ Reafon ctf 
which feems to be, that the S^triktr^ p£ thf 

; . ' Air, 



Mt, wM^ is pcl>€rwUe thp priiKipai CauH? ^ 
OW Tqrfij; tHirEHs>g» is r^d^r'4 unfi( |;>y the Ai^iqi^ 
of t^if l^ac^r, wbi^h pfoc9«ds from %^ Sud, t(> 
continue dbp Fi?e pf (hU Xmf-QMl ^3 well M 
l^f^fore^ NoV tlwt ihi^is tipe, ai»4 thar Sali-Pc- 
t« i!p ^ gf^« caiife pf ^he tmrpipg of w% Fife^j 
^pi^ai;^ £(om M^c^; bficauff, that in th^ Arong 
5fQ(ls of WirKef, when the ibarp Norih^rty 
WiixJs r^igo, wWch ha»€.be^ proved before «ft 
t* i»H>f?gnat/54 with ^ gre« de*l of $alt-PctriSi 
qw Jiirffm bwD^ Bii^ brighteir, and is o^^ti 
fooper faa(iLime4 (9^ CoaU ^e upon which orm 

thrqw^ S^lt-Petre) th*a in Siunn^j^r, whea tkfl 
Aic bi^ Q^t fo much pure S^li-Pt^cre iq it. 

S 6 c T^ XIV. Sak Petri in CavjurSim with the R^g 
- of th SfiHf d$es likivsife temdat th^ Earth fruitful^ 
, fitevm kjt Bfi Exferimmt. 

7 T H w $^ we find alfio, th^t the A^ion of Sakv 
Fetre> d»d the Rays of the Sun^ d<v <;Ontnbuit 
very ]mw;h to Fertility. Not to relate hcife, for 4r 
PcoQf^ Mr. Hoiwi&es'^'s Experiment in theJV^;^ 
UiMmoHrAi^FtrimbAcadim^ij 1699^ P- 7f 1 T^.whfclf 
fliews the fiMoe of SaltrPetre when ciUi|t^4 itl 
W«.ttr, an4 poqre4 upon Earth : One m$y Xk^ 
wife mak^e another Tryal^ by fteepkig Gt^in 0| 
Sf^eds io% fonae Hocfcs iii two Piats* aa4 half, f« 
InlUcure, of Wate^, in which, an OiHice of tb| 
beft Pipe Salt-Petie has been digblred, ^d ki 
proportionably 1 aii4c it will be found that thefo 
Seed$^ will be n^uch. more frukful than a»y otbc^v 
that have no^chn$ been infu£edia,Watenitiimpreg« 
iv»ted with S^lt-Pei:re, I fsw the Experiinent 
thereof in theTeari7ii» when fome Fremb-Bfom 
that ,bad been ftcep'd wese obferv'd tor gro^ a 
iJUrd P^rt higher th^n others ; and ba^e treated 
fp^^e See4& ^ Pu^iA ^i the fa«^ manner ;^ it 

R r r 4 g^rew 
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grew fo large^ and fo ftrong, that a Learned Geo^ 
tleman^ and one that was well verfed in Plants, 
could not forbear asking what it was ? and faid, 
he had never feen fuch Purflain in his Life. 

This Property of Salt-Petre waslikewifekno^^ 
to thofe of the Ancients that have writ upon Agri- 
culture : But to (hew Birther that which was 
propofed, namely^ that not only Salt-Petre, hoc 
that which likewife proceeds from the Adion of 
the Solar Matter thereupon (allow me fo to name 
either the Suti- Beams themfelves, or that which 
they bring along with them) does render the 
Earth fruitful : It will be fufficient in the firft 
Plade, to confider how much the Sun contributes 
to the growth of Plants, this being unknown to 
no Body ; and it will give fome Light to the 
Matter, to mention here that which happenM to 
me about the latter end of May^ in the Year 1712 ; 
for having fown Purflain, fome of which had 
been lleep'd in Salt-Petre Water, and other not, 
at the fame Time and Place ; fome Days after 
which the Nights were fo cold as to make Ice ; 
and I having found by former Experiments, that 
in the ftrongeft Frofts there would be fbund no 
Ice in Lye, and little or none in common Pickles ; 
that a Water in which there was as much Salt- 
Petre difTolved as could be, being fet within-fide, 
6r even without-fide of the Window, in a little 
Bottle clofe to the others in which the Seeds were, 
that Water was fo ftrongly frozen as tp crack the 
Glafs, the Parts of which were feparat^d more 
than the Breadth of a Straw ; it came into my 
Head, whether fince the Salt-Petre Water froze (o 
cafily and fo hard, the Purflain, the Seed of which 
had been fteepM in the like Water, might not be 
killed by this Froft, efpecially fince the Sun had 
hardly appeared during all that time,which was ve- 
ry cold i and going to the Window to fee, I found 

that 
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that that Seed which had been fowed after the 
common manner, was green, and that that had 
lain in the Salc-Petre Water, much more ad vane 4 
in thofe Parts that remained alive ; but that moft 
of it was frozen and dead. 

From hence I think we may infer, that in or* 
der to make Plants grow and flourifii, not pnly 
Salt-Petre, but likewife fomething that proceedsf 
from the Sun is requifite thereto ; to the end, that 
by their reciprocal Aftion, they may concur in 
the producing thefe Efiefts upon the Earth, and 
the Plants thereof. 

Befides, that this feems to be further confirm- 
ed by a common Experiment obferved by fome 
Husbandmen, namely, that when in the Month 
of Marchy and the beginning of April, North and 
North-eafterly Winds blow a long while toge- 
ther ; and thereupon it is apprehended, that they 
{hall have a bad Year, and that the Grafs by 
reafon of the Cold does not fpring up, there is 
oftentimes a very good Crop, and even an early 
Hay-Harveft ; for fome Tears I obferved it, and 
found it always to be true, efpecially in the Year 
1712, when by reafon of the frequent Norther- 
ly Winds 'in the Spring, fomebody faid to me» 
that he feared it would be a bad Seafon, and that 
Hay would be fcarce,* to which I anfwer'd, that 
I had often found the contrary, and that if it were 
but followed with a good warm Sunfhfne, the 
Grafs would perhaps be early ripe, and there 
would be a great quantity of Hay, which like-* 
wife happened. 

Now they who allow the Probability of what 
has been advanced, may eafily infer the Caufe 
from thence, namely, that the frequent Northerly 
Winds might bring great Quantities of Salt-Pet re 
tons, which being fucceeded by the Southerly 
Winds, and the &)lar Matter that accompanies 

them. 



thcm> z great Quivxtity of thofe ?m\^^% whkb: 
z(t upoa e^ch other, aa4 contcibute ro Fertility^ 
i^ebcn fouad in out Ait | tl^o' po the oth^r (i4c ic: 
m^y fa happen, thac the Northerly Wiods IhiUl be 
ib ftrong and lafting, and the Southerly fo weak ; 
and the warm Weather fo little, that the A^al 
^It'^Petre ipay he as prejudicial to the Fruiits of. 
the Earth, by rea(oa of its too great: Ptenty, aui 
the common oalt-Pecre (the Experiment wherec^ 
i$ mentioned above) which being u{ed in tqag^eac 
a Quantity^ killed tbe Plants. With thi$ agrees 
tfie common Proverb of the Hu$bandmen» coo^ 
firmed by niimeious Experiments, that a P^ck of 
March DufiU uimb a Ki^*iRmf(m* ThatMootli. 
being commonly dry wi;th m when the North 
WinA9 blow, by which the Aici$ render '4 fo hc^ 
y)f% that thc^ watry VaDfmr$ wiU remakjx>amg 
in them, at^l caonot Jefcepd i» Raini whi^ 
mxh Sc^Hheriy Wind^ are. wqnt to cqisa plenu- 
fyliy down at the fame $earoiK 

I • ... * 

Sue. T' XV. CmviSims /^m tk^ firegoin^ Olfit^ 

'■ ' - ^ * 

I H A V £ dw^lC tbp longer upon this Matter, not 

only becauie th(^, abovemeniuoned Experiofiepts i^^ 

oxure to bsf expreifed a^d prgpored with f^ifi^ 

CUarneft in their Circmtiftance^ ; but particplir- 

ly in Older to ftit up others that have iMlinatioo^ 

and Con veniencies> to incmire more najrrowly wh^e 

ij: M properly that ren<krs Lands fruitfwrl, ami 

makes Plants grow mote freely ,• to the end that 

they may either corrobgrajte: what we have l»rc 

faid, by farther Experiments! y oi otherwifcj^ if 

they find that the Works of Nature e^^ert? 

themfelvQs after, a diflfere^t mai^ner, the» may 

commnnicate their Lights to the World ; fince 

tj)er§aiafceiftS:?p^^jglptiijg^^^ E?pc:, 

?wenw-, 



riments : for Inftance, how to order fuch ati 
Earth, or fuchSeeds^ fo as ch^c in a few Hours a 
S4)J*4i orwherJPUws fit for ufc, my be produ- 
ced 'y or again, that each Seed may at the fame 
fime put forth all the Seed-Plants CQntatned in i^ 
juid make them grow equally, by which rnean^ 
the Fruits of the Earth might be multipljed^ an4 
fuch like Experiments; At(eail ev^ry one wiR 
freadily agree, that this is a Matter^ the Inquiry 
into which may not only much more illuftrate our 
K^Qwl^gfi of Nature, but liktwife be vory bc^ 
neiicial «) Maa^inil. 

In the mean while, fince nobody can be igno- 
rant that the Air ia cho Magazine or Tt^fwiv^ 
6ram whence that which renders the Earth fruft- 
1^1 is Mmmttnicatod thereto, as the frequent plo^4 
i\vg and turning up the E^rth, ai>d expofing ic ctf 
nu^ Air, has ihe wn exp^rimenulty for many Age9 ; 
Ifan it be thought that it con^s to pal) without 
a wife ProvidbacOi that thisre has never becft any 
Vi^ant in the Air of fuck Particles as a«e fk foi^ 
(hat PurpoCb? That the Waters of Rain, Dew, 
and Snow, falling down thrcpgb the Air, arc ina- 
fragnated therewith, in order to carry fuch l^r- 
ticks along with tbtnn, and to in^nuate them deep 
en0ugl\inra the Earth, fo aa to fertilize the fame^ 
and to difpofc it to [fumiih all (xving Creatut^a 
|pith food and Ref^flimeot I 
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CONTEMPLATION XXVIII. 

Of the Pojpbllity of the Resurrection. 



Sect. I. The ObjeBion of the Sadducees anfwer'd 
bj our Saviour^ Matt. zxij. v. 29. 

1 Should here have made an end of contempla^ 
ting the Laws 6i: Nature, becaufe an Inquiry 
Into all thoTe, to which the Study of Nature, and 
particularly Chymiftry, leads us, would take up 
too much of our time here : But (ince it may feem 
to contribute very much towards the illuftrating 
a Matter which is of great Importance, I fball at- 
tempt to fet that matter likewife in fome Light, 
tho* it is feldom handled upon Natural Principles. 
To enter therefore upon it : 

It is well known, that among thofe unhappy 
Perfons who deny the G o d that made them,there 
be many who are wont not only frequently to ri« 
flicule the Confeflion of Chriftians about a Refur-^ 
region, but likewife to oppofe the fame after all 
imaginable Ways; and that others, who feem to 
trf at this matter with more Reafon and Decency, 
are likewife accuftomed to form fome Objedions 
againft it, by which they think they do fufficient- 
ly prove the Impoffibility of a RefurreBion. 

I know very well, that in order to cut off all 
Difficulties and Cavillings raifed againft this Ar« 
tide of our Creed, by thofe who acknowledge a 
God; and believe the Holy Scriptures, nothing can 
be naore ft^ongly returned, than what our Lord 

was 
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was pleafed toanfwer to the Sadducets who deny'd 
a Refurreftion : Te do err^ not kmwing the Scriptures^ 
mm the Poxoer iff God^ Matt.xxij. v. 29. That is to 
fay, the Word which you admit to be Divine, 
fays fo ; and no body ought to doubt, whether 
the Power of God be great enough to perform 
what he has faid. 

■ . • 

Sect. II. It is not a greater Miracle to Raife a 

Body^ than to Create it. 

But fince we have here to do with a fort of 
<ieplorable Difputers who have no Reverence ei- 
ther for God or the Scriptures, and who think 
that they are able to prove from their Philofophy, 
the Improbability, if not the Impoffibility thereof, 
I have been of Opinion, that altho' the Certainty 
of a future Refurre&i6n can only be deduced from 
the Word of that God who never deceives any 
one,, and that the Manner of it muft iikewife.be 
referred to his Wonder-working Power i yet that 
it might be perhaps ufeful to fome, to fliew here> 
that all the Obje&ions which they can raife Zr 
£ainft it, are far from having any Strength in them ; 
but on the contrary, that the few as yet knowa 
Laws of Nature and Appearances are more than 
fufficient to anfwer them all, at leaft all that have 
ever occurred to me^ and to put the Poffibility c£ 
the Refurreftion, the Proof of which is our pre- 
fent View only, quite out of doubt. 

To t^egin therefore : Let one that denies or 
doubts of the Refurredion, tell us whether he is 
not forced to allow, that all the Food of which 
his Body confifts, as well as the Bodies of all his 
Progenitors, does proceed from the Earth, or X2f 
ther is nothing more than a metamorphofed, or 
transformed Earth : (If he denies this, let him read 
what we have faid thereupon in the Jirft and fol* 

lowing 



lowing C«me«i^*hms.) *Tit a pitm CohTc^nte 
ijxexii thiit his Body like wife ^rdceeds Howl iiattii. 
< AmI this being lO) it is M lAoik ftrangtf tMc Mk 
Aody which was once Eardit ihoald be raifed af 
^aiti from the fane> than that it had acquired «^ 
teceivcd its firft Figure froih thehce^ What Iiii>- 
poffibility is there, that fo wondtirftil and dteadfai 
a Power, which made ufe of the Earth to form a 
liultiflAe Body btefore there was any fuck Being ih 
the World, without its Ktlewledfe, without its 
Concurrence, and after fuch a manner as is un- 

ieobceiyabltt to hii* aad All othef Cfeattid BeiAgst 
i&otild fldw Again think fit to leakt ufe of ttM fattfe 

&lf Ch to fhtt fame putpofe^ dnd tiife hiffi up ^ 
||«fii it^m thd Dead } Let ehfsf ^ilofo^h«l tvi^ 
pefe with My that d Man wtte bora and tfOogift 
^ ti» ft ^uoe where he (honld be ^ntiriiy Ignbtint 
•lih« N4tUfe of htii FdOd c If fidWlribth«^ Perfbh 
tame ami fii8Wi»d hilfi a Ldmj^ 0( Earth, Out df 
which Rye and Wheat, dt Wha« eKit h« mi^ 
liave ttfed (tst FMd^ were ^odtic«d ; dtid ff te 
m\A bitB« that his Body did ti&t only |)ftK%«d 

-ftoiti) but was tikcWife nMih»lided by (bis £a^ ,• 
iWOtitd Hoc thi» DtAiet of the RerufreaioU ^inM, 
M W0 dO« that (Udi a Mdn Wofild »ak6 a§ inW^ 

Semites in adaiittkig the fim* for i" tu^, &» <)- 
Thtts now do wh«ii we tell thdiH, that th^t Bddy 
ikall OMi^e agaio tti«(?u;4 «ut «f fhat Eatth ihtd 

which it is ttttned afi»«r Oeath ? And woafd jh* 

likewife, evetl th« nidft l@atn«i Eti<}uir«t of ^fhft 
|}at)peft6 m th« Wdrld) be i$ ttMieh afUslfid ti the 
Ikfannet after whi^ hfj iody i^ fdfifidd 6Ut Hf^ 
UrA fuftaitl'd by fiarih^ w^t^ It Aof thif thfc 
Cufldrn of feeing freqia^nel;^ how a bdth JdM ^Hfir 
tixt is bOrn aHd nOCIriihed, btit fi6Ver h6W fi^ ri(^ 
frottt the D*ad, would f*iH tb tAikt this iaitt^k 

more 'mt\\\%t^ to hiA^ and, i§ it htpp^i ^Hh 
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'tuftorti*ty Things, m^t him look upon the foi;* 
tn^r witih fto Wohdtrt ?' - 

'Sttx. in, £i)iH tb^ cmnm PofmatUn of Bodki 
fskficredihk thdnthi RefUrrtHion. 

L £ T 6t)e th&t d^tite^ the kdfurreftioA tell u^^ 
%^hethtt the Parts of #hfch hh vtltble Body is 

^tofti^otbd (for ts (ot the exceeding fmiH Stamina^ 
^e eiUl.tikke nd hotfeeoftttem hete) ^9^retiot a$ 
MUch Iclttertd «vet the ^hde Earth ^boot ^06^ 
ITtarsiga, tt$ ih^iy wilibe many Year^ aftct his 
Xteatfc, be at the Et4 of the World ? (Sec coft- 
cetfiiftg thi^ Mattet ihdtfe .la*^tly in thfefbliowirtg 
f^mmi^latiM, Se^. V.) Attd Whether 'it be more 
ito^ffible^ ift tWs !aft tJife; than in the^ firft, to 
colled thfe Parts fo dil^red,- and to bring them 
intoOtdet. 

Agaift, a he wete-^Wttit of tfie ' Manlier by 
^hieh the Procreatktt tf Anittaals is perftMteedi 
und hud lAd no OppdtbnitiM of feeh^g tht&me, 
kt hftft fe"* hittifelf whe^he^ he fliouM adtAit it as 
* IVttthi ti^ a htfmari iErtiWttire, for Inftance, 
lying fo *Mlny MoAth* ftflt & Lnjuid Matter, iike k 
Fi!h in %h« Wawr, f5«iki be iWe to live; Where- 
as now the fame Creatfe^fc, 5f kept but^ fe^;^' Mi*' 
nutcs under Water, would perifh ? And would 
^ 4ie tMnk/that fiom heiice4ie might alledge 
many ftetfobi, wiiy 'tis m(^r» }>to^abie that a 
Man fhould be produced, lil^e a Plant, out of a 
^Wd, of « leaft a!Wr ftfiTC trthtt Manner that 
^does'not tt> <iii^ftly tonttadift Experience ? Atia 
^ he fee* this tomes ro pafs conftantly, and 
llirayis rfitef the fame fAatmer, without any Vari- 
Ittten. €an nbw the ReTurreftion of the Dfcad 
^iperfr t6 liffta more wonderful, 'or even fo much > 
SihcefrittrilaftCafe it i^only required, thara 
ttedy Ihould be produced from the fame united 

2 Parts 
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Parts ; and the Manner after which a Man is now 
formed does befides this (eem iikewife to run 
counter to feveral plain Experiments, bjr which ic 
appears necelTary that we fhould breathe in ordet 
to live ; whereas we have neverthelefs fui&cient 
Caufeto affirm, that a Child can live feveral Months 
in his Mother s Body without Refpiration. 

This feems to be fufficiently proved, forafmudi 
as the Lungs of a Child that hfiill-hrn will fink in 
Water. Bergerusy p. 481. gives us an Experiment 
thereof, and tells us, that the Lungs ot a Child 
bom dead, being put into an Air-Pump, will not 
fwell, and when thrown into the Water, will fub- 
fide ; the quite contrary of which muft have hap- 
pened, if the Child had been born alive, and had 
remained any time in the Air, fince fuch Air is 
never perfedly difclu^rged again from the Lungs, 
but there will always remain a fufficient Quantity 
thereof to caufe the (ajme to fwell, and to hinder 
the finking. Accordingly we find, that a Piece of 
the Lungs of aBeaft newly killed, being emptied 
of Part of its Air by the Pump, will contraft itfelf 
and fink deeper into the Water than before,* but 
however, it will not fubfide to the Bottom till^ 
after much Pumping and a good deal of Trooblej 
the Air be quite exhaufted. 

^%cr. IV. Tbi Fitfl ObjeBion anfwerd^ namefy^ 
T%ai wi have no Parents in the Refurrgkion. 

But to proceed; we muft not flop at this 
Cbje&ion, which to underftanding Perfons is too 
Vulgar, viz,. That the Refure&ion does therefore 
feem incredible, becaufe when we came into the 
World, we had Parents to whom we owed our 
Birth, and that there were fo many proper Means 
at hand upon that Occafion, but that the fame 

wiU 
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Ikriil all be wanting «t our fecond Birth or Refur- 
re&iont 

Since all that a good Logician can prove from 
thence is, chat there is a Power and Wifdom ca- 
pable of providing Means for the Generating of 
humah Creatures after this manner ^ now what 
Reafon can be given^ that the fame Power ^ivhich 
has been able to do this after one manner, cannot 
make ufe of other Means for the fame Purpofe ? 
The rather, fince we fee that God, to manifeft 
his WiCdom likewife to thofe that hate it, is wont 
to estecute the fame Purpofes in numberlefs Ways 
And Methods. It would be unneceKTary to repeat 
Inftances here of all kinds of Animals,having dond 
the fame largely in the beginning of the XXIId. 
Contemplatiotiy where we have given an Account of 
their Motion^ NouriQiment and ProduSion, in 
refpeft to which the Inftrumetits of each kind of* 
Fifiesj Birds, and Beafts are almoft all differing 
from each other, and yet they are all procreated^ 
nourifii'd, and do move themfelves from one Place 
to another. 

80 likewife when we contemplate the Ptamsi 
how various are the Ways of putting forth and 
growing among them ! Some grow in Earth, and 
that oftentimes in one only determinate and par- 
ticular Sort) others require another kind of Soil ; 
fome grow upon the Water, and fofne even under 
Water ; one m a warm Climate^ and another in 
ft cold ; fome are propagated by the Seed ; fdmet 
by a Branch taken 0^ froiti the main Plant ; a 
third by Setting ; a fourth by Grafting ; a fifth 
by many of thdfe^ and perhaps yet different Me-* 
thods i And thus are the Views the Great Crea- 
tor, of caufing Plants to continue in their Kind^^ 
executed after fo many different Wayi 

This being fO| what Impodibility is thetd that 
^e fame Power which produced the fiodics of 

yot. IIL Srr Men 
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Men once before by the Means of their Parents, 
may not perform the fame again by other Means ? 
And if we only fuppofe, that this Great Maker 
can ufe as many Ways as all Men can invent^ 
(wherein neverthelefs his Power does far exceed 
all human Inventions; as is plain to tbofe that 
are wont to inquire into his Works, where they 
daily learn fomething new, that perhaps never be- 
fore entrcd into their Thoughts) no Body will 
eadly deny the fame ; forafmuch as he would pafs 
but for a poor Philofopher among the Atheifts, 
who fhould not imagine himfelf capable of form- 
ing an Hypothefis^ whereby human Bodies, by a 
different Difpoiition and Motion of Parts might 
be produced afcer a different manner than now 
they are. 

S E c T. V- The Second OijeSiiMy from the Smailttijs 
of the Parts after Corruption^ anfwer*d. 

T H o s B that deny the Refurreftion do again 
think the fame impofSble, becaufe our Bodies be-* 
ing diflblved by Corruption into fo many and fo 
jTmall Particles, it does not appear credible to 
jthem, that they can be all again replaced in their 
neccflary Order, nor the profer Body thereby re- 
llored to its former Figure. But will they there- 
fore doubt, whether a good Anatomift can put aU 
the Bones of a Skeleton, or a good Qock-maker 
all the Wheels and Pieces of a Watch, thp* jum- 
bled together without any Order, into the fame 
Scrufture again, fo as to compofe the very fame 
Skeleton and Watch ? If therefore we do but fup- 
pofe that the Great Creator of the Univerfe is 
endowed with oply (o much more Wifdom and 
Power than an Anatomift and Clock-maker, as 
the Scru&ureof ^ human Body is more noble and 
curious than a Skeleton or a Watch, what Diffir 

: culty 
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culty can there yet remain ? For chat we do not 
herein afcribe coo much to that Adorable Be.ng, 
but on the contrary think of him much too mean- 
ly, and below his great Perfedions, by fuch a 
Suppoiition, may appear from hence i that if ail 
the beft Workmen in the World fhould lay thcic 
Heads together, there would not be Wifdom 
enough in them, (to (ay. . nothing of their Power) 
to put in order the Epdy of a Flea, or any other 
Infed, or even any little Seed of the fmallclt Plant, 
fo as to compare for Excellence and Contrivance 
with any one of thofe which we daily obfcrvc tO 
proceed by Millions out oi the Hand of this 
Great Artificer : the rather, becaufe, as has been 
fhewn before, the mod minute Particles, even 
thofe of Light itfelf, are governed by a Power 
which extends itfelf to all Things, and they are 
fubjed to certain and fixed Laws, even when they 
appear to be in the greateft Difdorder. Having 
often feen the Pifture of a Man fo accurately for- 
med upon a white Cloth, or Paper, in a dark 
Chamber, it occured to my Mind as an agreeable 
Type of the Refurreftion; at leaft it appealed 
from thence, that the Rays of Light refleded 
from the real Body of a Man ftanding out of the 
Chamber, pafs through the Air mingled among 
numberlefs others that proceeded from circumja- 
cent Objeds, and yet, after entring into the 
Chamber, were feparated from all the foreign Ones, 
and colle^dinto the exad Image of the fame 
Man, according to the Laws of Diaptykf. 

If now all thefe Particles of Light, after fo ma- 
ny Mixtures with, or Percuffions againft other 
Particles, can be obligM fo flriSly to obey certain 
Laws, that when received upon a white Paper, 
and regularly colleded, they willpaint and exprefs 
the juft Foriyi of that Perfon from whom they 
procei;d : what Impoflibility is there^ thatthe Parts 

y.Q^.m. Sffa of 
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of a putrificd Body, tho' minelcd and difpetfed 
among an infinite Number of others, fhbuld be 
brought together again, and compofe the fame 
Body, any more than that the Particles of Light 
do the Figure of it ? 

If this be not fufficient, our Reader may re* 
colled what has been faid in the two preceding 
Contemplations, viz,, thac not only the fmalleft 
Animalculay or Particles of Bodies, cannot cfcapc 
the Dircdion of the Glorious ^Maker and Ruler of 
all Things ; but alfo and chiefly, that before aU 
greater Bodies do become Inftruments of his Pow- 
er, he has thought fit^ for the difplaying of his 
own Glory, that they ihould be firft divided and 
feparated into Particles of the extremeft Smallneft, 
and fucb as can be fcarce conceived by Men. If 
then it be proved by undeniable Experiments, that 
there is a Power which has framed all Things up- 
on the Earth round about us, yea, even the great 
and glorious Body of the Sun itfelf, of fuch fipatt 
Particles, and has difpofed them in fo wonderful 
an Order ; how can the moft unhappy Sceptic, or 
Doubter of the Refurredion, pretend witb Rea- 
fon to deduce any Argument from the unconceiva- 
ble Smallnefs of the Particles into which a bumaii 
Body after Death may be diflblved by Corruption 
or otherwife, againft the Poffibility of th^Refur* 
redion of fuch a Body ? 

Sect. VI. 7hi Third Ohje^ioHy from the Attritim 

of the Particks^ aiifwerd. 

But as the Fancies of fome, who wifh that alt 
their Notions may be true, are rich in finding out 
plaufible Arguments in favour thereof; fo they 
tfhdeavour to amufe thcmfclves with the Opinions 
of fome famous Philofophers, who maintain that 
every thing, efpecially the fmalleft^ and confer 

qaently 
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quently the weakeft Particles^ wear away with 
Motion ; and therefore change both their Figure 
and Properties, fo that after a great many Years, 
and the paffing away of Ages, we do in rain ktk 
throughout the whole Univerfe for thofe Parts of 
which a Body was composed, and of which , if 
they were to be found, it might be again compo- 
fed iafter the fame liianner. 

But he who (Contemplates the Operation^ and 
LsLVftii that have already obtained in the World, 
will be convinced ; 

Firfi^ That by the Art and Invention of Men, 
whereby they apply the Laws of Nature to their 
own Purpofes, even the whole Frame of the Bo- 
dies of Men and Beafts may be preferved, un- 
changed, and uncorrupted ; it is therefore much 
more poffible, and likely too, that incomparably 
fmaller Particles may by an unceivably greater 
Wifdom and Power be continued in their prcfent 
State and Condition. Now that the afbrefaid is 
true, will appear from the known Miinner, after 
which fo many exotic Plants and Animals are fe- 
cured from Corruption in Spirits of Wine, refin'd 
from all their Water, with the Addition of a lit- 
tle Camphire ; as like wife from the embalming 
of Dead Bodies, as well by the Ancients, as par* 
ticularly by the Moderns, who can much better 
fecure Bodies from Putrefaftion. So likewife ^- 
mon de Vriesy in his Defcription of Old Greenland^ 
fays, that the Air is fo fliarp, as to preferve dead 
Bodies from Corruption ; and the famous Geo^ 
grapher Sanfon relates, that when a Spanijb Colo- 
nel marched from Peru to Chilis over a high 
Mountain, fome of his People were frozefi to 
Death ; and that feveral Years after^ he fi^und 
them in the fame Condition, that is to fay, fitting 
upon their dead Horfes, and holding their Bridle 
fail, their Bodies remaining, uncorrupcsd. . 

S f f 3 Secondly y 
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Secondly, That all Things do not wear away 
and change their Figures inditferently, has been 
already ihewn in the KXVUh. Coittetn/lmon, SeS. 
V. fince if it werefo. Water, Air, and the whole 
World in all its Parts would be changed as to 
their Nature and Properties, juft contrary to what 
Experience teaches us. 

And if any one defires to be convinced there^ 
of, by an Experiment, which I had made with 
another View, in order to Ihew, that the Tem- 
f crating of Acids (as it is called in the Language 
of the Pbyficians) does not confift fo much ac- 
cording to fome, in the obtunding or bluntingthe 
acute Parts of the Acids themfelves, as in their 
ftria Union with Alcali's, either Watry or other 
Parts ; let him firft diffolve^SilverJin the Acid Spi- 
rit of Salt Petre, or otherwife in Aquafortis , and 
then after having put a little Water to it, lay a 
Plate of Copper in the faid Liquor, whereupon 
the Acid will let the Silver go, and difTolve the 
Copper. But if you throw in fome Iron, the 
Copper is precipitated, and the Iron diflfolved by 
the Spirit, which being filtrated again by the Ad- 
dition of fome Lapis Calaminaris^ the Aquafm'u 
quits the former, and diflfolves the faid Stone. If 
then you (hould pour off this Liquor from all that 
has fubfided in it by Filtration, and theii put fome 
Dxiviate Salt of Tartar to it, this laft will be 
diflblvedand precipitated, and the Salt be united 
with this Menjhuum ; fo that this Mixture being 
Chryllaliz'd, (which is a Sign that the Parts of 
the Nitrous Spirit remain unchanged) will yield 
a burning Salt-Petre. 

And to (hew farther, that it prefer ves its Aci- 
dity, I put frefh Water and Oil of Vitriol to the 
aforefaid Salt-Petre; from whence by Dlftilla- 
tion, I produced agaiii the fame Aquafortis^ 
qr Spirit of Nitrc^ which, upon triaJ, difcovercd 
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its Acid Qualities i for when we threw into ic 
foine unruiled Filings of Iron^ I obferved the Iron 
to be diflfolved^ with a great and violent £ifer« 
vefcency, and a very red Vapour to afcend, which 
is peculiar to a Nitrous Spirit. This was yec 
more flrongly confirmed, by putting fome Salt of 
Tartar to it again, by which means there refuited 
the fecond Time a good Salt-Petre from the faid 
Spirit. From which Experiments it does appear 
at leaft, that thisi Nitrous Spirit, after fo many 
and fuch diflferent Unions with Silver, Copper, 
Iron, Calamine-ftone, and Salt of Tartar, and 
after having twice refilled fome of them, ftill re-» 
mained in its former Condition, the Particulars 
thereof being neither changed nor worn by all 
thefe Mdtions ; which (hews it is by no means 
impoffible, that the fame Power which preferves 
to the Spirit of Salt-Petre its Figure and Proper- 
ties, after fo many Unions, Mixtures and Effer^ 
vefcences, may likewifedo as much in the Parts 
of other Bodies. Thus we alfo fee Quick-filver 
and Gold handled numberlefs Ways by the Chy^ 
mifts, and yet continue the fame, after haying un? 
dergone fo many Changes. 

Sect. VII. The Fourth ObjeBion^ from the Union of 
ihefe Particks with other Bodies, anfwer^d. 

Another. Obje&ion is wont to be made by ' 
fome, againil the Poffibility of a Refurreftion^ 
becaufe, that not only all Bodies are divided into 
fuch fmall Particles by Corruption and other Means, 
butchiefly becaufe thefe Particles become united; 
or rather changed into other Bodies ; and the Earth, 
which for Inftance, proceeds from a Putrify'd Car- 
cafe of Man or Bead, is oftentimes tranfmitted in-^ 
to many kinds of fluid and folid Bodies, fuch a^ 
Water, Aifj! Trees, Plants, and Herbs j fo that there 

S f f 4 feems 
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feems to be necelTary here> not only a bare Unt^ 
on of thefe divided Particles, but likewife, Firfi^ 
A Separation from thofe bodies wherewith they 
were united ; which to thefe Objedors feems in- 
credible, and hardly ppf&ble in (o many Millions 
of Cafes, in which all this would be requifite tCH 
wards the raiiing of one only Body again. 

But thofe Gentlemen would eafily be of ano« 
ther Mind if they were reafonable, upon our {hew-» 
ing them what they look upon as incredible, is 
brought about many Ways in Chymiftry,. both in 
re(ped to Solid^ as well as fluid Bodies. 

If on^ put SiWer into Aquafirtis, it will be dif- 
folved therein, and turned into a fluid Matter ; 
add a little Copper, and the Silver wiU be fe^ 
parated and flnk to the Bottom, as we have fiiewn 
before. 

Melt Gold and Silver together, and when tbejr 
^re cold, they will become a hard mixed Metal ; 
but throw that Mixture into Aquafirtis, and tfacf 
will be immediately feparated, the Silver incor* 
porating itfelf with that Liquor, and the Gold 
lubfiding like a Powder tothe Bottom ; as is weU 
Icnown to all that deal in thofe Metals* 

The Oil or Salt of Tartar being diflblved in 
Water, and boiled with Sulphur, will unite itfelf 
therewith ; but pour a little Vinegar into it, the 
Salt of Tartar will mix itfelf with the fame, but 
the Sulphur will be feparated. 

Mingle Spirit of Sea Salt with fome Volatt^ 
Salt, for Inflance with that of HartChorn, aii4 
they will unite themfelves clofely to each other; 
but add fome Pot-Afh or Chalk thereto, and they 
will prefently quit each other, and the Spirit of 
Salt will join itfelf to its new Gueft. It would 
not be difficult for thofe that are well vers d in 
Chymiftry, to produce innumerable other Exam* 
jpjies pf M^tterf fh^t ad|iere and ^oit^ ^Ipfely with 
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one jinother^ which yet are eafily feparated by 
the Addition of the Third. And if it happens 
fo m thefe Cafes^ where is the Impoffibility in any 
other Matters ? 

Sect. VIII. The Fifth OhjeBion, That in the Par^ 

ticks of Bodies, we cannot objerve aty fuch Union, 
anfvsered. 

B u t it may be, our anbelieving Fhitofophers 
will reply^ thai we cannot obferve any fuch uni- 
ting Properties in the Parts of homan Bodies, and 
that therefore there is no fuch Thing. 

But if they would pleafe to attend to other Cby- 
mical Experiments, they might fee that Water 
and Oil being put together, will not unite, but 
remain unmixed ; but if you fhould join the fame 
Oil with Pot-Aih, and Salt of Tartar, or any 
other good Lixiviate Salt, (or tnn fome Oils 
with Sugar) and make it into Soap, it will eafily 
unite with Water. 

Copper is likewife indiffoluble, and will hard- 
ly be touched by common Water i but if yon add 
thereto fome Volatile Salt of Sal-Armoniac, the 
Copper will be entirely dilTalved, and turned in- 
to a. blue Liquor. 

Refin made of Drugs, fucjb as Jattof, SeanmiOr 
ny, &c. cannot be feparated in fimpie Water ; but 
add to them Yolk of Eggs, or pounded Almonds, 
and they will be eafily mixed together ; from 
whence, as alfo from a great Number of other 
Experiments which we might borrow from the 
Chyiliift, it is plain^ that tho' two Matters will 
not unite, the fame may be brought about by the 
Addition of a Third : And having (hewrl this ift 
fo many Cafes, what Impoilibility is there again, 
that the Material Particles of our Body, accord- 
ing to the fame, or other Analogous Laws of 

Plants 
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Plants and Animals wherewith they have been 
united, may after a Separation be joined again a$ 
they were once before ? 

Sect. IX. The Sixth ObjeSlmy That thefe Particles 
arefcatte/d too far from each other ^ anfv)erd. 

I F any Body that feeks for farther Evafions^ 
fhould hereupon reply, that thefe Particles before 
they can be united to others, muft firflbe brought 
very near together ; but that between thofe of our 
Body, there are oftentimes found very great Di- 
fiances, and that their Union is thereby prevented ; 
let him confider, that tho' Acids and Alcali's muft 
come very near, before they can lay hold on each 
other, yet Amber, Wax, Glafs, will attraft Straws, 
and other light Matters at a much greater Di- 
fiance, only by being a little rubbed ; that the 
Load-Stone draws Iron, tho' it be yet farther off, 
and that, whatever is counted heavy upon the 
Earth, moves, or is attraded towards the Centre 
thereof ; not to repeat here that which muft be 
fuppofed, according to the Opinion of Sir Ijaac 
NewtoHy and whereof we have given a Proof a- 
bove in the XXVIth Contemplation^ viz. that even 
the heavenly Bodies at their great and ahnofl; 
immeafurable Diftances, are fubjefi; to a Law that 
brings them towards each other. If then it 9p-« 
pe^s from hence, that fuch great Bodies gravi- 
tate or move towards each other, according to the 
prefent Laws of Nature, tho' at fuch great Di- 
ftances, and as far as their Motion will permit, 
do unite with one another; why fliould it be im- 
poiHble for the fame Power to do this in humaa 
Bodies ? 

Sect: 
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S p c T. X. T^he Seventh ObjeBioUy That the Pmicks 
ef Matter would aB with Chinee er Knowledge^ (Oh 
fwe/d. 

There is another Obje&ion, namely, that 
the Particles of our Body might feem to ad with 
Judgment and Eledion^ if among fo many Milli* 
ens of others they fhould juft meet at the fame 
Places of the Body to which they belong, and 
concur with them in forming a new Stru&ure. 

Tet this is no greater a Wonder, than that a-^ 
mong fo many other Places where the Particles 
of the Earth, Water, Light and Air might fix 
themfelves, thofe that are proper to produce 
Grapes, do only unite themfelves to Vines; thofc 
of Apples, to Apple-Trees,- fuch as belong to 
wholfome or unwholfome Plants, are united after 
the fame manner ; and notwithftanding that the 
moft poifonous Herbs grow near^ or in the midfl: 
of a great Quantity of Com, this lafl will not 
be affeded thereby. 

The like may be obferved even in our own Bo- 
dies, where from a mixed Chyle confifting of fo 
many Kinds of Meats and Drinks, thofe Particles 
are only joinM to each Part of the Body where 
they are wanting for the fupport of the fame ; by 
which Diredion it comes to pafs, that Flefh, 
Bone, Membranes, &c. do all remain unmingled, 
and in order ; without which they would other- 
wile be foon uncapable of difcharging their Fun- 
dions. 

And to give other Inftanccs, of which we may 
find a great many in Chymiftry ; mix Iron, Lead, 
Salt and Stone, all of 'em reduced to a Powder, 
together ; then hold a Load-Stone near it, it will 
draw the Iron only, and as it were by free Choice 
out of thisCompofition, leaving 411 the reft of the 

Bodiet 
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Bodies untouched : Pour Quick-filver upon this 
Powder, it will only embrace and unite icfelf to 
the Lead,^gle&ing the reft ^ put Tome Water to 
it, that will only imbibe the Salt, and let all the 
reft alone. The Doftrine of the Menftrua or dj{- 
folving Liquors, will fumilh us with a great Nbm* 
ber of other Inftances, wherein each afis upte 
its proper Objeft, as it were by free Choice ami 
Knowledge. 

l^ow there is not more requittd to the Reno- 
vation of out Bodies from their Atoms or Parti- 
cles, than what we fee in thefe Matters. 

Sect. XI. The Eighth OhjeBhn^ Ccncermng Can>- 
bals 9r Men-eaters^ anfwerd. 

6 u T the Hiftories which we read of Men-eaters, 
(ecm to be of fome Weight with thofe who Would 
iniinuate this Notion of the Impoffibility of the 
Refurreftion into the Minds of weak Men : Since 
when one Man is devoured by another, the Goiy- 
fequence would feem to be, that as one is turned 
into the Food of the other, his Body would like- 
wife be changed into the Body of the other ; and 
folrafmuch as it is an Article ot the Chriftian Faith, 
that each one (ball rife with his oWn Body, they 
think they can prove it to be impoffible in this 
Cafe I becaufe, tho' the Body of the Canibal fbould 
be raifed in all its Parts, yet that of him Who was 
devoured, will be deprived of fevcral. 

Now to remove this Difficulty; thefe Obje*- 
ftors miift be forced to own, that two Cafes 
may come to pafs therein. The Ftrfi is, #hen 
the Canibal lives fome Years after the Perfon he 
has devoured ; for in this Cafe it is clear, that the 
ObjcSion will fall to the Ground,becaufe,accord- 
ing to the common working of Nature obfervablc 
in all Bodies, that which now tends to Fbod^ and 

to 
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to compofe a part of the Body, may be feparat- 
ed therefrom long before m Death ; for if in the 
Body of any one who daily makes ufe of Food^ 
the Subftance did not lefilen i and if only one 
Ounce of that Food which a Man takes each Day 
at eveiy Meal, fliould be converted into the SqIh 
fiance of his Body, thc^re would be added every 
Year 20 Pound to the Weight thereof, and Con- 
fequentlv in 53 Tears, it will amount to above 
1000 weight ,- whereas we find it other wife by 
Experience. Frpm whence we may conclude^ 
that as the Body becoioes, heavier and bjgger by 
Food, it does at the fame time |row Kghcer and 
lefe by Perfpiration, and other Motions of the 
FluidSi^ as SanBorius has firft obferved.. 

If now we fuppofe the Scamd Cqfi, and in or- 
der to make all the Ct>nceffions that are reafona- 
ble, allow that this Canibal, or Man-eater, does^ 
die at fuch a time as the Objeftor himfelf thinks 
fit; and that the Flefb of the Perfdn dievoured is 
united to the Body of him that eats it : This Ob^ 
jcAion may feem at firft Sight to thofe that have 
not mu<?h contemplated the Manner of God's 
working in Nature, to carry fome Force with it. 

But let thefe Objeftors confider, that altho* 
the Maker of a human Body permits fo many 
Things to come to pafs therein with our JCnow- 
ledge, and at the 0)mmand of our Will, yet he 
excepts the Nburilhment of the Body out of it, 
that btin^^erformed not pnly without any Power 
of the Will, but even without our Perception or 
Knowledge : Since afcer that the Food has paffed 
thro' the Stomach and Bowels (where indeed fome- 
times we have fome Perception thereof) no Body 
knows what becomes of it afterwards, nor with 
what Parts, nor at what Time it is united : Shew* 
ing thereby, that this Benefit which is procured 
to us by the taking of Food, depends perfedly 

and 



1 6 5 a The Religious Pbilofopher. 

and only upon his Will. We fee likewire (bat 
ibme fickly Difpoficions^ as alfo coo great Heat^ 
too violent a Motion^ too great a Pa&on^ which 
lafl are not wont wholly to deprive us of Health 
like bodily Diftempers^ are oftentimes the occa* 
fion that our Bodies are notnouriihed by the Food 
that is ufed^ (o well as at other times. 

From whence it is probable^ that if the Defign of 
the great Creator of all Things, be that every Man 
fhould Rife with his own Body, as he has decla- 
red to us in his holy Word^ 'tis likewife in his 
l^ower to hinder, that no one Particle Ihould ef- 
fentially belong to two Bodies, and that, even a^ 
ter a natural Manner^ there is no Impoifibility 
in it. 

Bat if this Argument (hould not appear fuffici- 
ently convincing to fome, they may be aftiired. 
thereof by numberlefs Chymical Experiments ; by 
which it will appear, that: tho* a Body has the. 
Property of uniting itfelf to another, yet it can 
be hinder'd by the Addition of a third, and by 
other Ways too from doing the fame. 

Thus Spirit of Salt-Petre will unite with Steel ; 
but if one firft puts into it a fixed Alcaline Salt, 
foch as that of Tartar, the aforefaid ££fed will 
be prevented. 

A Lixiviate Salt will mix with Oil, and turn 
it into Soap } but put a little Vinegar to it, or any 
other acid firft, and the Salt will not incorporate 
with the Oil ; and even when the Mixture is 
aftually made, they will be divided and fepatated 
thereby. 

Iron will join itfelf to the Load-Stone, or ra- 
ther they will move towards each other ; bat 
turn them only the wrong way, and they will fly 
from, or drive one another away. But to In- 
ftance in no more Cafes, as one might eadly da 
from Chymiftry, who can give any Keafqn why 

the 
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the fame Power that docs all thcfe Things, can- 
not bring about the fame Effeds 10 the Parts of a 
Man, whofe Body has been united as Food tothe 
Body of a Canibal ? 

Sect. XIL ConviSUon and ToJJiHUty of a Refur^ 

IRmOvt very well, that fome ingenious and 
acute Philofophers may not be at a lofs to fancy 
Hypothefes, in order to folve the Caufes of aU 
thofe Experiments we have produced, and it may 
be fuch as may feem to have fome Analc^y there* 
with ; and that evea all the Chymical Phaeno-^ 
mena are accounted for, by one this way, byano^ 
ther» that ; but it is not neceffary either to admit 
pr to rejed the whole : Firft, becaufe we do not 
here undertake to inquire into the Truth of thofe 
Principles upon which each Man builds his Sy- 
ilem of natural Knowledge. Secondly, Becaufe it 
is fufficient to our Purpole if the Experiments be 
only true, let People deduce them from fuch 
Caufes, as they fhaU. judge mod confiftent with 
their own Hypothefis : Forafmuch as no Body 
can pretend to prove from fuch Pores, fuch a Fi- 
gure, fuch a Determination of Motion, fuch an 
attra&ive Force in (he Parts of Matter (fr6m 
which Principles moft Caufes are derived in this 
Age) whether it be poffible that each of thefe are 
likewife to be found in others; and that the fame 
Power which has adapted the firil to thefe Pro^ 
perries, does likewife do the fame in others, by 
changing them every time according as it fhall 
judge it to be moft ferviceable to its great Enda 
andPurpofes. 

' * ■ K 
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Sec T. XIIL Tranjhion to another kind tf TbnefiM 

ObjeBions* 

I Might have made an end here of the Proof 
of (lie PQflU>iltt:y of the Refurreftion ia the (ame 
froper Bodies^ were it not that fome Atheifts pre- 
tend to defeat the fame after other Manners : 
Namely, Ftrfiy by unad^hittabte Confequences, 
which they think they can draw from thence* 
Secondly^ By the Suppofition of Things that 4rc 
poffible, which notwithftanding the RefarreAicd 
ef the fame Bodies, makes impoffible accordiM to 
their Notions. Thirdly, By comparing the 0ible 
with itfelf (from whence all Chriftians prove the 
Certainty of their RefurreAion) and by quoting 
fnch Texts out of it, which, as they would make 
ns believe, feem to have very little Agreement 
with a Refurre&ion in the fame Body. Am I hope 
we (hall not ^Pjpcar tedious to the Learned, if wa 
fiill add fomething here to obviate thefe DiStcul- 
ties, efpecially if we ufe no other Proofs tbeifein^ 
than fnch as ave founded upon daily ExperimentSi 

S EC T. XIV. Three ObjeHions ef thefirfl Kind. 

;T H B J?r/i Cohfequence then, which they tbmk 
muft appear abfurd and unadmtttable to cvttf 
Me, is. That in cafe the Refurredion be made 
in'tk^ fanm frt^whoAy, a Child dying foon after 
its Birth, ^t rife again fikewife as a Child, and 
with an imperfed Body. 

The Second is. That if any one whilft he is yet 
a Child, lofcs a Leg or an Arm, and lives after-* 
wards feme Years, and grows bigger, he muft 
believe that when he dies, he (hall rife again 
maim'd, and without Arm or Leg ; or in cafe his 
Body be fupply'd with thofe Limbs that are 

wanting^ 
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Dg^atiting) they will ht tHioHy difproporcional to 
the reft. 

TJie Third is, Tiiati£ a Man i$ to rife with his 
ewn Body, it feems to them a neceffary Confe- 
cpiencfe,. 0faa;t ahnoft all Booties will be entirely 
fpeut and wafted) and ibmch tmaiyer and lighter 
than they ought to be bamrally at the Refurrea:i« 
4to : &n€k fmoft Men 6efoi^ thev die, M away 
fo much chtough Sicknefs, iind<(bme lure fo ex- 
ceediljgly wdfted by Cobfumptions, as to fall far 
ihort of that Wti^t and Size which belong to 
their Bodies in H^h. ■• 

•S'ECt. XV. ^je^km if the fic^d Kind. 

The Fmrth Thing which they Objeft, and 
Whkh^ tho' poffible in itfelf, they think the Be- 
lief of Chriftians renders imfoifiblei is the fd-^ 
lowing : If a Canibal or Man-eater fiiould live a 
^Number of Yeat^^ and in all that time fliould ufe 
no other Food than human Flefh, it feemk impof- 
fible to them that both the Cinibal himfelf, and 
at the fame time all that have been devoured by 
him, can rife again with theit own perfeft and 
proper Bodies. 

Sect. XVI. OhjeBi&ni of the third Sort from the 

Jklj Scriftures. 

T H B Obje&ions which they themfelves pro- 
duce from the Holy Scriptures, are firft, iuch 
Texts where exprcfs mention is made of a Rcfut- 
ref^ion in the fame Body ; as ^ob-xxx. ver. 25, and 
17. Th^ after nty Skin Worms dejhoy this Body, yet 
in my Flejb Jball Ifee God^ vihom IJbatt fie for my 
Jetfy and mine EyesJhaB behold, and not another. And 
Pnulj Rom. viij. ver. it. He that raifed up Chrift 
from the Dead, fiall alfo quicken your mortal Bodies ; as 

Vol. III. Ttt alfo 
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z\(Qj^biL iij. ver. 21. IVho fhaU chaifge our vile Bo« 

djff that St may befa(hioned like unto his glorious Bodf. 
: We (hall not repeat all the reft that are o£ the 

£sime Tenoun 

Agtinft thefe Texts they oppofe fome Expref- 
:fion^of the (aid Apoftle^ i Cor. xv. ver. 35, 36, 
'37> 38' which they think cannot be underftood 

confiftent with the former j for when before, he 
introduced an Obje&or ufing thefe Words^ ver. 3 ^. 

* But fome Men will fay ^ bow are tie Dead raffed uf ? 
Uind viith what Body do they come i He anfwered die 

fame by a Comparifon of a Grain of Com^ ^er. 
16. Thou Fool, that which thou fcueft, isnotquichew 
ed except it die ; ver. 37. And that which thou foweft^ 
thoufowe/l not that Body thatJbaD be, but bare Grain^ 
^ it may chance rf Wheats or fome other Grainy ver. 38. 

• But God giveth it a Body as it hash fleafed bintj and to 
^ every Seed his own Body. From which Words there- 
fore they conclude, that we fliatl not atfume at 
the Refurre&ion the fame Bodies which are put 
off at Death ; but that they will be other, and 
ditferent, and fuch as God gives according to his 
Pleafutt. So that according to them, this Text 
feems to contradid the former, and L'kewife itfelf, 
becaufe if a Man fows any Thing el fe than the 
Body that (hall be, and that God gives to the 
thing fowcr, a Body as it hath fleafed him', his iiB- 
poffible in the.'r Opinion to be the fame Body of 
that Seed. 

Befides this, fome of 'eni urge other Diffical- 
ties againft a Spiritual Body y vet. 44^ and 46. and 
efpecially becaufe in ver. 50, it is faid, that FUfb 
and Blcod cannot inherit the Kingdom of God* This 
feems to them contradiftory to the former Paf- 
fages quoted from "Jib. 

Sect. 
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Sect. ^V\l.Our DeJ^n hen is not to defer ibe the Man^ 
ner of the Refurreliion^ vshkh vse muft leave to Gcd. 

B E F o R B I pafs on to anfwer th^k DifEcuIties^ 
I find myfelf obliged^ for the InArudion of fuch 
Chriftians as may happen to readthis^ topremife: 

I. T H A T our View here is not to account for 
the Manner of cheReiurrcftion of the fame Body^ 
which great Myfteiy we muft leave to the Wif^ 
dom and Power of God only; nor have we un« 
dertaken any Thing more, than to (hew that fuch 
a Refurredion involves no Impoffibility in it; and 
that the foregoing Objedions raifed by fome A* 
theifts^ even from the Holy Scriptures^ in order 
to footh and quiet their own Coniciences againft 
the Terrors of this Refurredion, may be eafily 
cleared up and removed, from what we find dai« 
ly paffing in. the World by our own Experience* 

Sect. XVIII. A General Anfwer to all theObjeBi^ 
ons againft a RefurreBion, tahn out of Serif tttre^ 

IL T o return a general Attf^rer to all that 
thefe unhappy Cavillers, and depibrable Bible« 
readers (I mean fuch as only lift thc.Scriptures to 
difcover Abfurdities therein, as I have known 
fome fuch) fancy they have found in that Holy 
Wordt which they can neither reconcile with their 
own Notion, nor with other Texts that treat of 
this Refurredion. I fay, nothing more is requir* 
ed to anfwer thefe People, than what we find to 
be exprefly affirmed in the faid Scriptures; name** 
ly, that in order to underftand the true Ho w>., 
and other Circumftances of the Refurredion, wc 
mull according to the before-quoted Reply of. out 
Lord to the Saducees^ not only know the Scrifturet^ 

V o L. IIL T 1 1 2 but 
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but like wife the Power of God^ if we would not 
Err. "'•^' 
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Sect. XIX. A bare Hjpothefis is ft^iem to fiew 

the P<0iUtj 4 '<**$ T^n^' 

T o dt£irm the Atbeifts » much as poffible of 
all cheir Evafions, it is neceifary to add^ thattho' 
what we (bould hereaftdr {niddace from iiatiiral 
Obfetvations, conld not bt dbnraiiftrated to 1)0 
flriftly true, ixit wtre only a iimple mcA naked 
Hypotbeiis^ it woidd cany With it pctfeftty the 
fame Weight and Force in this Matter. Since to 
{>rove the Poffibility bf any Thing, there ou^ 
not to be more required wkA him that aflerts it, 
than only to find out an Mypothefis containing the 
Manner how it may come to pa&, and wUdiin^ 
eludes no Gontradi£tion jn&. I don't think that 
any Atheift will deny this, (fince it is^ownVlby 
the chiefeil Of their Scd, To begin then : 

Sect. XX. Thertis a Profi^r or Own, onAa 

Viiible Eoij. 

I. E V % R T Man has befides his Son!, n £^j[, 
which for fo £aras it can be feen by all^ We (hall 
exprefs by the Name of a '^ifihU Body. 

n. This Body may be termed, in Nffpeft to 
thofe of other Men, ov^^s peculiar or partkuhrBo^ 
dy, fince ^ Man is thereby diiUngmftM (t<m 
ethers, and it is the Compblkion of this particu- 
lar Perfon, and no other. 

HI. Bur fince this tfffltle and particular Body 
doesxmdergo very many Changes, and according 
to the Difference of Years, and to the good or 
bad Confutation of a MbK)^ and othetwife, be- 
comes 
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comts feialler and greater, kancr and fatter, 
lighter and heavier ; and that it is even poifible 
tiut one and the fame Matter may now belong 
to the vi(ible Body of one Man, and afterwards 
to that of another ; as for Inftance, if the Bioo d 
of one Man^ by a Wound or otherwife, (bouid 
be fpilt upon th^ Earth, the Matter of it might 
ferve to feed fome Plant or Fruit, which being 
afterwards eaten by another, contributes to the 
Increafe of bis vifitle Body : And (ince, notwith- 
fianding all thefe Changes, every vijihk Body does 
fiill reipain the Body of the fame Perfon, it is 
apparent that there muft be fomething in the vifir 
ble Body which undergoes fo many Changes, from 
whetice it has a Right to be always denominated 
thtpwn Body of the fame Perfon; of which Term 
welbiall like wife make ufe in the following Dif- 
courfe, in order to make a Diftindipn between 
the amm and nriJiUe Body of every Perfon. 

IV. And thus it is plain, from what has beea 
faid, that there is an euential Di&rence between 
the ofwn and vifiUe Body of a Perfon ; (ince many 
Parts of the lail can be joined to, and feparated 
from it, and even belong to more vifible Bodies 
than one ; but the Qt»n Body remains fixM and de« 
termined to one and the fame Perfon only. 

Sect. XXI. This PiftinStign is achtwJedged by alK 

V. A N D that none may think that this Diftin* 
dion between a vifikk and an own Body is invent* 
ed by us, and has nq Foundation in Truth ; it is 
known that if one (zy$ of a Man, that he weighs 
lOQ ft. nothing elfe is underftood thereby, than 
that it is his oirTS^/e Body which is of that Weight ; 
but if )0ne fays, tbatjuch a Man is ' 80 Tears eld, it 
can only be meant oc the tnvn Body, fince all the 
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Food that he has ufed in the laft lo, 26^ or 30 
Years of his Life cannot be faid to have apper- 
tained to his vififU Body the whole Space ot 80 
Years. 

Sect. XXII. 7%e vifiblc Body conjtfts of Fluid and 
of Solid Paris 9 and of Laws. 

VI. N o w to inquire wherein this own and vi- 
fibk Body does determinately confift^ it muft be 
confefsM, firft, that this own Body which helps to 
compofe the Perfon, is not t\\t vifibU Body wholr 
ly and folely ; &e [Numb. IV.] it muft therefore 
be contained within the viftbk Body. 

VIL This vijibk hody coafAst 

Fhft, Of Fluid Stibfiances, as Biood, Whcy^ 
fLjmpha^ Chyle, and Milk in Women diat give 
fuck, and Water in which the Embryo lies in thofe 
that are pregnant ; various Kinds of Glandular 
Juices from the Pancreas^ the Glands of the Sto- 
mach and Inteftmes» Gall, Spittle, Sweat, and 
perfpiring Matter, Tears, Snot, Nervous Juice, 
and others, that have yet no particular Name ; to 
which fome add, Fat, the bitter Matter in the 
Ears, that in the Seminal Veflfels, and the like, 
tho' they are fomething thicker than Liquors or 
Fluids. 

Secondly, 0( Solid Matters, Flcfii, Bones, Nerves, 
Membranes, the Teeth, &c. The modern Inqui* 
rers reduce them alt to Bones and Nerves^ as. we 
have obferved already in Contempktion XL &£Z. 17. 

Thirdly, Each vifible Body, whilft it is alive^ 
has its particular Laws ; thus there are Laws in 
human Bodies, according to: which are regulated 
the Confumption or Digeilion of the Food in the 
Stomach, the Separation of the Chyle fvom the 
{.roffer or excrementitious Miucers^ the ^anguifi- 

. . • ^ cation 
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cation or Converfiop into Bloody the Sei>aration 
of the Humours^ th« MotiQo and Nutrition where*^ 
by the laid Blood is turned here into Bdnes» . there 
iQto Nerves and Tendons, in another Place nito; 
Membranes, drc. befides. Generation and Produ-! 
&ion. According to tb^fe l^aws, ^we fee, that^ 
when a Piece of Bread Js eaten by a ^^n, ;sl Pogj^' 
a Fowl, and a Carp ; in the thr^e j^rft it is turn- 
ed into diflferent kind pf Flelh, in the jUft it be-^ 
conies Fi(h ; and the fame Food makes a white^ 
Skin in an European, and a black one in a Moor^ as 
it makes one Man £it and another Man lean ; and 
we find that Children ii^ng die fame Food, are 
fubjed to thjs fame L^ws ; that the Stomach of 
one digefts with Eafe and Pleafure, one ^nd of 
Food, as the Stomach of others does another. 

S B c T. XXIIL T%e own Body confifls, in a manner, 
of no Fluid Parts, nor of Laws, hit almoft only of 
folid Parts. 

VIII. S o then the own Body of a Man mud 
confift of one or more of thefe three, Fluids, So- 
lidsy zxiALaws. 

It does not feem to confift of the Fluids^ (ince 
many of them are changed, become more or lefs, 
and may be intirely kparated from the Body^ 
whilil at the fame Time it (hall reoiaia the pro- 
per and own Body of the fame Perfon : Thus the 
Blood daily diminifhes by the Separation of Hu- 
mours, and by Perfpiration, and is as daily in- 
creafed by a new Chyle ; not to mention great . 
Effufions of Blood both in Men and Wonien ; of 
the laft of whom, I kncv^ one who in a fgw Years, 
had loft much more Blood than the Weight of 
her whole Body was equal to ; now/ whether it. 
was a Blood conHfting of this or that Matter that, 

T 1 1 4 flowed 
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flowed tbro^ her VeiM, her Body remoiMd m- 
queftionably the fame proper Body. 

Now fince ^he Kood does not belong e£fentialr 
ly to the jproffr Body^ neither ete ^1 tiie Humours 
that are Separated nom it^ be- coufi^d to^ bd(wg 
to th9 fame> foiafmuch as they are daily chaog* 
ed \ thus Fat is diminiflieit by Leaonefi^ aad 
other Fluids by other Means, from thence we 
may conchide^th^t hardiy>^y9 at leaft very Uttle» 
of thejRuids^ are neceifary to the Compofitioa 
of what we call the own B(Dd) 

IX. Now that the Laws l^cewife do aoc bc<^ 
long eifentiaHy to the wm ^ody> is appareat; 
Wirfti Becaufe the fame are fr^ently changed ia 
the fame Men^ wbilft they remain in the fame^ 
Perfons : Thus Experience^ teaches us» that fick 
and healthy People, ywtljg and old, are not &b^ 
ied: to the fame jj^ij which holds true botK in 
Men and WopTen. Secondly^ The fame may be 
inferred, npt 6oly becaufe the Body i% material, 
and the ^ws do only confift in certain Morons 
and l^ropertIies, but ' particularly (which wxts the 
thing paft all doubt) becaufe a dead vijikte £k>dy> 
in which it cannot be faid, that thefe Laws do 
any longer prevail, is as much efteemed ta com- 
prehend the own Body of the deceafed Peiibo^ as 
when it was living, 

X. Lastly, Since it plainly appears, kom all 
that has been faid, that a Body may ftiU continue 
the own proper Body of the Perion, tho' filled 
with Humours and Juices quite different from 
thofe it once had, and that fuch Fluids may be 
likewife tnoved by quite different Laws, but even 
thofe Lav^s uay alfo entirely ceafe when the Bo^ 
dy is dead ; we muft thf tefore only feek for this 

proper 
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proper awn Body in the fimple and naked foJid 
Parts thereof. 

Sect. XXIV. 7he own Body cenfifts either of a 
' Stamen or Prindpk unfolded only i or elfe of a 
Stamen^ that grows and increafis ly the Addition 
ef Foreign Tarticles. 

VIII. N o w to treat more clofely of thefe fo- 
lid Parts. 

It is vety well kown to thofe that are verfed 
in the Inquiries of the prefent Age, that as the 
Plants and Animals, fo likewife Man does confift 
of a firft Principle or Stamen^ which may there- 
fore be : denominated the orun Body, or at leaft 
fomething that contains the fame ; as has been 
already ihewn in the XVIth Contemplation. 

The Parts of this Stamen are in the Growth of 
it> and from time to time expanded, or unfolded, 
and cloathed as it were, and filled up with other 
Particles continually, till the vifible Body of a 
bigger, and at leaft of a full grown Creature^ re- 
futes from it. 

Now fince this Stamen^ during the Growth of 
a Body, is clad and ftufied with other Matter in 
and about it, and fince it contains all the folid 
Farts of the Body in Proportion to its Bignefe, 
either this fimple expanded Stamen^ without any 
other adventitious Matter, muft be admitted and^ 
allowed to be the oiwn Body, or elfe the fame 
Stamen filled and cloathed with that Matter, 
which afterwards becomes Bones, Flefh, Liga- 
ments, Membranes, &t. fo far as thofe compofe 
the folid Parts of a Body, muft be reckoned the 
own Body; one of thefe is certainly true; 

We (hall therefore, in botli thefe Cafes, one of 
which muft needs be admitted, endeavour to foW^* 

the Objedions^of A4i)eifts ; andliril, thofe which 

they 



ic6^. The Religions Pbilofppbcr. 

they. are ufed to bring from Nature^ and next 
from the Holy Scriptures. 

S^ C T. XXV. Abiu a Mm may btfuid to rife t^aiu 
viitb bis own proper Body^ in tlit fir ft Cafe. 

IX. I F it be fappofed that the bare Stamen^ 
expanded according to the Bignefs of the Body, 
without the Acceflion of any other Matter to 
fiiland cloath the fame^ be thtown Body, and 
vrhich is to continue fo in all Men from their 
Birch to their Death ; there will be nothing more 
required, that fuch a Perfon fliould rife with his 
own Body, than that only this Stamen^ feparately 
from the Particles that cloath and fill the Body, 
ij^ouid remain, and be continued in its own lit* 
tie Subftance, and that the great Author of our . 
Refurrcftion ihould, after Death, unfold, fill and 
cloath the fame into a viHble Body, with the fame 
Matter that belonged toit before, and itiits Life-. 
time, when it was a vifible Body ; or elfe with 
fuch other Matter as He (ball be pleafed to ufe. 
We fhall not fpeak of the altered or changed Pro-, 
perries and Faculties, (ioce they do not a§e& the 
Matter thereof, nor do change the own Body as 
to its ElTenc.* ; hut refer it to the Word of God, 
touching the Ume. 

j^E c T- XX VI. Hje own Bodyy tho* fiHed with ether 
Matters^ remains the own proper Body cf tijefame 
Perfon. 

X. Before we proceed any farther, let me 
add two Things that may obviate all Objeftions 
againft what has been lately faid. 
' Firfiy That an awn Body, tho' filled and cloath- 
cd into a vifible Body with other Matter that ne-* 
ver belonged to it, does neverthelcfs remain the 

own 
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cwn frufer Body of the fame Perfon ; nor does this 
want much Proof, fince any one that has fallea 
away by Sicknefs or Pain, if after his Recovery- 
he becomes bigger and fatter, and for that Pur** 
pofe has ufed Food that was never any part of his 
own Body, will always be reckon^ to have been 
the fame Perfon, and confequently to have been 
alter'd by becoming fo much more vifitlj bigger 
and fatter. 

S EC T. XXVII. If^n am one dies, a great deal of 
^ that Matter which lilof^ea to the vifible Body, wUl 
befiparated fberefrwn. 

XI. Secondly^ That when a Man has lived fome 
Years^ a great Quantity of that Matter which 
belonged to his vifitle Body, may be feparated 
from it, and he ftill remain the fame Perfon ; in<^ 
fomuch that the own Body undergoes no Change 
by the Lofs or Acceffionof fuch Matter that helpt; 
to make it a vifiUe Body. 

To prove this. Let us again fuppofe a Man 
that is 80 Tears old, and that weighs i<^o Pounds, 
and who, reckoning one Day with another, aftec^ 
Breakfaft, Dinner, and Supper, unites but one 
Ounce every Day of the Food he ufcs, to the 
fluid and folid Parts of his Body, in order to re^ 
pair what he lofes by Perfpiration, and other 
Ways; according to which, without reckoning 
the Weight of his who!e Body as foon as he was 
born, there would be 80 times 365, which is 
19,200 Ounces, or 182$ Pounds of nutritious 
Matter, that has gone towards the Compofition 
of his vifiUe Body in the Space of 80 Years ,- from 
which if we fubftrad thofe 160 Pounds, there 
will ftiU remain 166^ Poutids, which during his 
Life time, when thev were at firft nothing but 
Wheat, Rye, Fifc, Flefli, &c. did not belong to 

his 
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his Body, but were quite foreiga to it,, ao^ aiiglit 
have as well have gone towards the Coinpofitioii 
of any other Maa's vifikk Body, as of his ; and 
which afterwards have ferved to nourifli his w/Ufk 
Body for ft>me Time, and finally have been fepa- 
rated again from it ; in all which Cafes ooiie caa 
deny that it has been the fame Perfon, and there*- 
fi>re always preferved his own Body, from which, 
what has been faid before is fufficiencly dcmoiH 
firated. 

8 » c T. XXVIII. TU tbraOkjeaim of Seft.XIV. 
anfwerd^ in cafe the own Bod} c^njifis e§ a Imt 
Stamen. 

XII. Now to return a particular Anfwer to 
the particular Obje^ons flarted by the Atheiftst^ 
SeH^ XIV and XV. and which they pretend ta 
raife from^ature, upon this Foundation, that the 
bare Stamen tloes only remain the win Body, and 
is only expanded or unfolded from itfelf ineo a 
larger Size, by extending the Parts of it fardier 
from each other (of which an Example may be 
&en in the X Vllth Comenifkum) there is no need 
of any other Argument than the fdlowing : 

If a Child were to rife again as a Child in its 
9wn Body, the Matter of its Stamen need only be 
preferved and be again filled up at the Refnrredi- 
on by othet or by the fame Particles by which it 
had been increafed before. 

If a Pecfon is to be raifed as full grown, the 
aforefaid Stamen needs only to be expanded after 
the fame manner as it would have been in the 
Life-time, and then filled up and cloathed with 
Matter, which, when it remained alive, and in-» 
creafed in Bulk, would faavp ferved for filling up 
the fame ; in which Cafe/ every one muft acknow- 
ledge, that the fame l^rfcln would Mv4S rifen 
again in his own frofer Body. The 



Tie lUligims PhiUfo^er. 1067 

The fame may likewi'fe te ftid, if My one thit 
is now a Man^ and had loft a Leg or an Arm m 
his Cbiidhood) flionld die ; for here it is only re- 
^fice^jthat that Part ^ the S^nnn which was 
tocciH^ofe the Armor Ltg, fhottld be expanded, 
filled tip/ and (doathed, in Propttcionto thebig-^ 
get Body, as has been Ibewn before c6nceming 
thefmalter. / 

Moitbver> it any one dies lean and wafted, and 
atitfie Refurtieliion bos Body is filled with Matter, 
which did either never belong to him, or Other*^ 
wife, With fnch as had before filled up his awn to 
a trifibk Body, why fliould he, tftthe RtfiirreHim^ 
be lefs accounted the iame Perfon, and be recko- 
ned IcTs to enjoy his 4>tm Body, than Jeh is faid 
to temaiti the fame Jat^ and to ha^e retained his 
M)» Body, as well, when by the Goodnefs of 
God he was reftc^ to his former Strength and 
HeaMi, as when he was fo wafted, as to be able 
to fay of himfelf, Cbi^. xix. ver. 20. Mf Bene 
tkavetb to mf Skin And to wy Flejh^ mi 1 am efcafed 
V9ith the Ain (^ my Teeth ? Now it is very proba- 
ble, that that which renderM his vifiUe Body big- 
ger and heavier after his Recovery, confifted of 
inch Food and Matter as did not before belong 
to the fame. 

Sect. XXIX. 7%e ObjeBiofi in Scft. XV. an- 
fvierd upon the fame Foundation. 

Xin. Finally, if now even a C/i»f^/ had^ 
during his whole Life, fed upon nothing but the 
Matter of the iH/H4e Bodies of Men, and it had 
lonlypleafed God to hinder that the Stamina o( 
all thofe whom he had devoured fhould have been 
vconverted into Food, but that they fhould have 
ipaffedthco' his Body with other excrementitioua 
Matter ; what Impoflibility is there that the par- 
ticular 
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ticular Stamen of each Perfon (which we here 
ffippofe to be the ow» froPer Body) ihould be fe* 
paraced from thence^ ' and filled up again by other 

! proper Matter^ or» ic may. be» by fome that had 
erved the/ame Purpofes before, as well as other 
dead Bodies. For it has been already fl^ewn, in 
NunA, XWk that when a Perfon dies ^^er fome 
Tears, there are always a great Numba: of Par« 
deles feparated from his Body, at the Time of 
Death, which had ferved before to the filling u^ 
of a vifiUe Body. 

Thus likewile may the Stamen of the CaniM 
himfelf remain alone, without any of its expand- 
ing Fluids, and be filled up. with others at the 
Re/nrreSiion^ and he accordingly may rife likewife 
in his won Body. For who can deny that dny 
Man, for Inftance, that has lived twenty Tears 
opon human Flefli^ and after that, fifty Tears more 
upon Bread, does not, in both thefe Cafes, retain 
his own Body ? For which Reafon the proper Bo* 
dy of any Perfon does remain the fame proper and 
own Body, tho' filled up with other Fluids. See 
Sedt XXVi 

S H c T. XXX. The. vifible Body of a Man may he 
wry much emaciated^ and yet remaiH bis vifible 
and ow Body. 

XIV. Now to^pafs on to. the fccond Thing 
mentioned in Se£i. XXIV. and to folve the Ob- 
jedions of the Atheifts by . this other Principle, 
that the own Body of a Man does not only confift 
of the fimple Stamen, but does moreover always 
connprehend fome of the filling and doathing 
Matters which adhere to the faid Stamen, altho* 
wliat has been already raention*d be fufficient to 
demonftrate the Poifibility of a Refurreftion i||i 

..'the ' 
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the oven Body^ againft all Acheiftical Evafions 
whatfoevcr. 

Let me here premife, that it is experimentally 
known to many, that the vifib/e Body of a Man may 
. be extreamly emaciated, or become very lean, add 
yet remain his ou*», and likewife his vrfiUe Body. 
Accordingly two Inftances, among many others, 
do particularly recur to my Mind ; the firft was 
of a Perfon who had before been very Mufculous 
and Flefhy, but was, without any viiible Fever, 
fo exceedingly reduc d by a Marafmus <yr Leannefs, 
that his Legs and Arms, and all his Body beiides, 
appeared to them that faw and felt him, to be 
nothing but Bones, or a living Skeleton; his Skin 
was all over blackifb, and very hard, cleaving aU 
mod infeparably to the Bones ; nor could we ex* 
tem'aily difcover the leaft Sofnefs of any Mufcles, 
of which, notwithftanding, the folid Parts remain- 
ed under the Skin. 

The Second, who was likewife before a very 

corpulent and fat Man, upon the burfting of three 

Veflels in the Lungs, called by the Anatomifts 

Vomica Pubnonum (from the leaft of which, there 

proceeded by Coughing and Retching as much 

Matter as would fill half a common Bafon, aqd 

from the biggeft much more, in lefs than an Hour's 

time) was in a little while reduced to fuch a 

Leannefs, that his Flefh was quite wafted ; and 

the fame was attended likewife with a con* 

tinual Cough, which lafted even a great while 

after he was afleep. Notwithftanding which, 

both thefe Perfons afterwards recovered their 

Health to fuch a Degree, that the firft of 'em 

was again plump and flefhy, and the other grew 

extreamly fat. I have related both thefe Hiflo-- 

ries, becaufe no Body ever queftion'd, nor can it 

at all be doubted, that thefe Men, in both thefe 

fo different Cafes, were the fame Perfons, and that 

their 
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their Fat as well as their lean Bodies might and 
ought to be denominated their vifibk ^and oton 
Belies. 

S £ c T. XXXI. The own Bodj^ tbo* (dhwed to ka 
Stamen^ noithan Accretion of foreign Matter ^ con- 
fifi$ of nothing^lfe hut of folid Particles^ andchiejly 
of Bcms. 

XV. Be'Forb we proceed, it mufl be iietx; 
again obferv'd, that the own Body of a Man, tho^ 
coniifting of a Stamen^ increafed with other Mat^ 
ters^ iSj as has been already hinted, only compo* 
fed of Solid Parts ; forafmuch ^ the Fluids and tbe 
Laws ace daily changed, and the laft of ^em do 
entirely ceafe at tbe Time of om: Death. 

Moreover, (ince a vifible Body, tho' 
to £uch a Leanneis as we have juft now (hewn^ 
may continue to be the vifibk Body, having neret 
been entirely deprived of its Fluids during its 
Leannefs, the own Body muil be ftill lefs k Hxtr 
ter than the emadated vidUe Body. 

Finally, that this onm Body does confequendy 
confift of nothit^ elfe but Bones and Nerves, of 
which likewife the Membranes, and of them the 
Tubes of the Flc(h are compofed, (See ContemfUt- 
tion XL Sea. XVIL) and the faid Flefli, wfien 
the Blood and Humours are feparated from It^ 
is fo very fmall a Part of the vipk Body, that it 
can hardly be feen, nor even fdt txtetnitty ki 
the greateft Leannefs ; fo that from hence it ap- 
pears, that the real ovm Body does chiefly confift 
of mere Bones. . 
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S £ c T» XXXII. The Three ObjeElions metaioned in 
Se&. XIV. folved upon the Suppofition^ that the 
own Body does confifi of a Stamen increafed to a 
certain Bignefs. 

XVI. No w in order to folvc the former Ob- 
jeftions likewife from this Second Principle, of 
which mention has been made in Se£l. XXIV. 
Suppofe a Child to die, if it be to be raifed again 
as a Child, it is Junqueftionable that it puts off 
by Death ixs own Body in the vifibk one. 

If it be to rife as a full grown Perfon, it is 
certain that no Atheift can deny, but that this 
own Body of the Child would have been filled up 
and cloathed with other Matter that never belong- 
ed to the fame, if the Child had lived to Man's 
Eftate, and yet it would have remained the own 
Body of this Perfon. Now in cafe the Body of 
fuch a Child fliould at its Refurreftion be increa- 
fed with the fame Matter which would have been 
made ufe of if it had remained living ; what Rea- 
fon can there be to aiErm, that fuch a grown Bo- 
dy would not have been the Child's own Body in 
the one Cafe as much as in the other ? 

The fame Thing may likewife be apply'd to a 
Perfon> that in his Youth has loft a Leg, or an 
Arm, or any other Member j as likewife to thofe 
Objedions, that moft Men muft rife again with 
meagre and wafted Bodies. Forafmuch as we 
have (hewn above, Se^. XXX. that not only a 
Body almoft utterly emaciated, but alfo in the 
Cafe of 70*, the Umc Body fillM with other 
Fluids (fuch as never belonged to it before) may 
remain the vifibU Body of the fame Perfon ; and 
no Reafon can be given> why that which happens 
at the Refurreftion to a Body emaciated by Sick- 
nefs, may not likewife be apply'd to a Body 

yoL.III. Uuu filled 
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fiird with Parts chat render it much more beauti- 
ful, and denominate it the awn and vifitle Body 
of the fame Perfon ; the rath^rs fince fuch a Re« 
plecion or Increafe may likewife be made with 
fuch Matter, which even had ferved before to 
the filling up of the fame Body in its Life-time ; 
of which, at the Refurreftion, there will be at 
band a great Quantity, and more than is necef- 
(ary. See &a XXVII. 

Sect- XXXIII. Ih Ohjeahns of Sea. XV. wh 
fvmdfrom the /aid Principles. 

XVII. Finally, to return an Anfwer to 
the Difficulty which thefe deplorable Philofophers 
think impoflible to be folv^d, and which they fetch 
from the Example of a Cambaly who was fuppo- 
(ed to have devoured a great many Men^ and to 
have ufed no other Food : Thefe Gentlemen are 
defired to obferve in the firft Place, that the Foun* 
dation of their Miftake confifis herein, ifi^. That 
the Body of fuch a Man-eater can be noudih'd as 
well by the wm as vijibk Body of one or more 
Ferfons, the contrary whereof is true. 

To prove this, can a Canibal fupport his Life 
(not to fpeak of his Health) wherewith, if no- 
thing but fuch emaciated Bodies as we have de« 
fcribed above, were allowed him for Food ? Can 
he likewife eat Bones that are withered to a great- 
er Degree even than thofe that are dried in the 
Sun ? Can he be nourilhed with Nerves and Mem« 
branes entirely and perfedly divefted of ail their 
Juices ? For a vijibk Body, though never fe much 
emaciated, can yet be in no Senfe efteemed an 
cwn Body, as long as there are any Fluids there- 
in, as we have fiiewn above, SiB. XXIL and 

xxia - 
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On the contrary, 4aily Experience teaches us» 
that what we make ufe of for Food does belong 
only to the vijtbk Body of an Animal, and the 
Fluids that are therein. Thus we know that the 
Gravy of Roaft-Meat, and the Soup of that 
wl^ich is down boiled, yields a very hearty Nou- 
rifhment, but that the folid Particles belonging to 
thofe Bodies upon which we feed, are feparated 
from the Nutricious Juices, and pafs ofif through 
the Body. 

To conclude ; Since now the own Body muft be 
confidered abftraftly from any Humours and Jui-* 
ces, and fince all that ferves for the Food and 
Kourifliment of a Man-eater, muft only be divi* 
ded from the vijible Body of the Perfon devour- 
ed ; it is plain, that altho' a Canibal had devour-^ 
ed hundreds of vifibk Bodies of other Men, it 
would likewife happen, according to the com-^ 
mon Courfe of Nature, that the folid Particles 
divefted of all their Juices, or the aiDn Bodies o^ 
the devoured Perfon, would be difcharged, or 
caft out unmingled with thofe of the Devourer ; 
and confequetitly that each of them might ap^ 
pear feparate and entire at the Time of its ke^ 
JurreBion. 

Sect* XXXI V. Coirvittions jrom all the foregoing 

OhjeSiions^ 

XVIII. N w let an unhappy Atheift ask him- 
felf ferioufly, and in his Retirement, whether all 
thefe Objcftfons which he is wont to fetch from 
Kature, can fecure him againft the Polfibility of 
a RefurreBion (o much dreaded by him ? And if 
he argues without a Refolution of not believing 
the fame, whether thefe ftudied Evafions can free 
his Mind from the continual Terrors that muft 
unavoidably foUpw the leail I^fleftipns of an 

ypL. III. Uutt a ' ap- 
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approaching Refurrcaioo, and the Confiderad- 
ons of appearing before the Judgment-Seat of that 
Juft and Almighty God, whom he has fo fre- 
quently, and fo nnworthily Blafphemed ? 




CONTEMPLATION XXIX. 

0/ Unknown Things. 

S EC T. I. Tranjkion to Vnhunun Things. 

SI N C E we have endeavoured in the forego* 
ing Q)ntemplations> to (hew from a very fmall 
part otwhat is known to us both in the great and 
little World (and we hope like wife with unquefti- 
onable Succefs) that there is fuch a Being as a 
Wife, Mighty, and Gracious God; we might 
here put an end to this Work, were it not that 
even in thofe Things which are dill unknown, and 
which, perhaps, will remain for ever unknown to 
all Men, there didnotfeem to remain fome Proofs 
great and ftrong enough to bring unhappy Atheifts 
to a better Mind. 

Sect. II. that there are nuwy Things fiiJlunbmm. 

I T will not be very neceflary to ufe many Ar- 
guments to prove, that there are an unexpreffible 
Number of Things in the Vifible Worlds as yet 
unknown to all Men. The different Opinions 
which prevail among the greateft and moft learn- 
ed Men, about the Caufes of the fame Appearan- 
ces, prove this Affertion plain enough : and one 

might 
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might well judge a Mao very uncharitable, who 
when any one among thofe Learned Men had 
proved properly and experimentally the Truth of 
his Opinions, fhould think of all the reft, that 
they could be fo unreafonable as to refufe to com« 
prebend, or fo ftupid as not to be able to com- 
prehend this Truth : At leaft this is certain, that 
if there be three Perfons of different Opinions, 
two of them, and it may be all three, know no- 
thing of the Matter. And, not to repeat here the 
Confeffions which great and famous Mathemati* 
cians have made of their Ignorance of many 
Things, with a generous Self-Denial (of which 
one may fee one Example in the thirteenth Hydros 
Jicuical Propofition of Dr. WalliSj and another in 
the eighteenth Optical LeSiure of Dr. Barrow^ SeB. 
13.) let the proudeft and moft felf-conceited A- 
theift tell usy whether there is any real particular 
thing, fuch as the fmalkfi Leaf of Grafs ^ or the 
mo/l contemptible hfeU, that are perfedly known to 
him ; and concerning which numberlefs Quefti- 
ons might be propofed to him, whereof he would 
be fcarce able to anfwer any ; at leaft, could he 
tell us concerning one of thofe, or any other ma<^ 
terial Being, how the fmallefl and original Parci* 
cles thereof are formed, how difpofed, how 
moved, and what fort of Fores or Interftices they 
make with one another ? And even, not to go fo 
far, could he with all his Wifdom be able to fay, 
how a thing would appear through a good Micro* 
fcope, unlets he had taken the Pains before to 
examine the fame ? And after all, (ince there are 
fo many Things which are quite out of the reach 
of the niceft Inquiry, one may eafily conclude, 
that in each of them there is a great deal that is 
wholly unknown to him. But this may fuffice 
here, fince I cannot imagine that there is any 
Body who would pafs for wife or reafonable, that 
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will not readily own, there are many Things of 
Vihich he is entirely ignorant. 

Sect. III. Atheifiical ObjeBions anfwered. 

I K N o w very well, that among thefc unhappy 
Men there are feme, who to elude the Proofs of 
a Wife God (the very Thoughts of which is 
dreadful to them) endeavour to fcreen themfelves 
againft the Reproaches of their convinced Minds 
behind thefe unknown Things, faying, That if 
there be ftill fo much unknown, how can we ex- 
tol the Wifdom of a Great Creator, which can 
only manifeft itfelf in the Things that arc known? 
To anfwer which, before we proceed any farther, 
and for the Satisfadtion of fuch as may flumble 
thereat, we affirm, F/r/?, That the Wifdom and 
Skill of an Artificer is not fo much difplayed by 
the Number of Things he has made, as by the 
Contrivance and Workmanfhip that appears in each 
of them. For Inftance, need we defire to fee 
any more than one Watch well made and skilful- 
ly put together, to judge of the Knowledge of 
the Maker ? And if we fee but one compleat Pi- 
fture of a Painter, will it not be fufficient to ac- 
knowledge him to be a great Matter ? Now if 
this be true, as it cannot be contradided, I leav^ 
it even to the Atheift himfelf, whether he muft 
not own, that in the foregoing Difcourfes not one, 
but very many Inftances have been produced, of 
a Wifdom that governs the World ; and confc- 
quently, altho' there be an infinite Number of 
Things ftill unknown, whether thofe which we 
now know are not abundantly fufficient to demon- 
ftrate the Wifdom of their Maker i The rather, 
fince that in knowing all thefe Things, we know 
a great deal in refpeft of others that have never 
inquired into, nor read the Difcoveries in Natural 
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Philofojphy ; which, however, is very little, ia 
Comparifon of what remains to be Ml known. 

Secondly y Thefe Objedors muft be told, that 2 
Man may be entirely ignorant of the Strudure of 
a Machine, and of the Manner how it is put to« 
gether, and yet not be the lefs fatisfied of the 
Art and Wifdom of him that framed ir ; efpeci- 
ally when one fees that it is accurately and nicely 
adapted to perform fome great and ufeFul De(ign. 
For can any Body obferve a good Microfcopei 
confiftingof two or three Glaflfes, fo wonderfully 
contrived for viewing the very fmalleft Objeds; 
or a noble Telefcope, made ufe of for the clear 
and diftind contemplating the Heavenly Bodies, 
fo vaftly diftant from us, and cohfequently invifi* 
ble to our naked Eyes ; or a fine Clock, (hewing 
the Days, Hours and Minutes, and endued with 
feveral other Motions, and yet perfwade himfelf, 
that all thefe were made without any Skill or 
Contrivance, only becaufe the Strudure and Difr 
pofition of them are unknown to him ? 

Sect. IV. Unknown Things , tho in themfehes not 
conceivable, do yet prove the Greatnefs of God. 

I F now it be obvious to every one, that from 
what has been faid about Unknown Things, even 
Reafon will teach us that God may be magnified 
thereby ; the Wifdom of his Holy Word, tho' it 
were not allowed to be Divine, does likewife ap- 
pear as plain from thence ; not only becaufe ic 
does not make ufe of any Philofophical or Mathe* 
matical Demonflrations to prove the Power, Wif- 
dom and Goodnefs of God ; but particularly, be- 
caufe it makes ufe of Things that are unknown to 
Men, and even unfcrutable, in order to convince 
us of the infinite Perfedions of God, of the Mcan- 
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nefs and Vilenefs of Man^ and to fhew the Rea- 
fons that we all have to praife Him and admire 
his Glory. 

To give an Inftance thereof , Whether we fup- 
pofe the World and all material Beings in it» to 
have been produced in the Beginning by the com- 
manding Word of an Adorable Creator, as is 
confefled by Chriftians ; or whether, according 
to the Hypothefes of unhappy Atheifts (for high- 
er than an Hypothefis they cannot pretend to go) 
it fliould be admitted, that if not the Form, yet 
the Matter of the World is Eternal : This at leaft 
will unqueftionably refult from each of thofe Hy- 
pothefes, that all the Particles of which all hu- 
man Bodies are compofed, have exifted as long 
as the World, or as long as all Matter itfelf. 

Now then no Body can deny (becaufe it ap- 
pears too plain by Experience) that all the Parts 
of our Bodies did at firft exift in the Food that 
has been made ufe of for the Growth and Increafe 
thereof, and confequently in Wheat, Rye, Bar- 
ley, Rice, as alfo in the Flefh of Oxen, Sheep, 
all kind of Fowls and Fifhes, in the Fruits of all 
Trees and Plants, and, in one Word, in every thing 
that ferves to fupport the Life of Man. Confe- 
quently that they were likewife to be found in every 
thing from whence fuch Plants and Animals have 
been produced, that is to fay, in Earth, Water 
and Air ; and thus tracing them ftill backwards, 
we meet with them in every thing whereof this 
very Earth, Water and Air confifts, namely of 
corrupted and putriHed, burnt and confumed Bo- 
dies. So that if we go back from one thing to 
another, and follow this Thread to the Begin- 
ning of the vifible World, muft not every one 
that fcrioufly confiders the (ame, |>e convinced, 
that his Body, and all the Parts of which it at 
prefent confifts^ have inceilaptlj pafled £rom one 

Mix"' 



7he Religious Pbilofopber. 1079 

and Q)inpofition to another^ for as many 
Ages as the World has lafted ; fo that tbefe our 
Hands and Feec^ and all the Limbs we now pof- 
fefs^ have, with refped to their original confti* 
tuent Particles, been difperfed and fcattered thro* 
infinitely difierent Places for Thoufands of Tears 
paft, growing in Plants upon the Ground, walkr 
ing with Cattle in Meadows, flying with Birds 
in the Air, fwimming with Fiflies in the Water^ 
and plowed up in the Furrows of the Earth. And 
fince Water and Air likewife do bear a part in 
the Compoiition of our Bodies, the Particles 
thereof which are now mixed with our own 
Flelh, have been exhaled out of Rivers, have 
afcended in Vapours, and defcended in Rain, 
Hail and Snow, have been kindled in Lightn^ng^ 
and other Meteors, have been fcatter'd in Storms* 
and wafted backwards and forwards to all B^rts 
of the World by the Winds ; and thus in nuod-* 
berlefs Places, at numberlefs Times, and after 
numberlefs Manners, have undergone numberlefs 
Compofitions and Mixtures, till they have been 
iinally coUefted and become the conftituent Parts 
of thefe our Bodies. 

Now tho' nothing of all this implies any Infi- 
nity, or ' any Incomprehenfibility ; yet the moft 
felt-conceited Atheift muft acknowledge, that 
neither he, nor any one elfe can ever be able to 
trace this his Genealogy or Pedigree ; nor to fay 
in what Figure, in what Stru&ure, or in what 
Places the Parts of his prefent Body have refided 
from the Beginning ot the World ; and that a 
greater Knowledge than that of all Men living, 
is requifite to return a proper Anfwer to this 
Queftion. 

And the Almighty feems to have propofed 
much the like Queftion to Job, to convince him 
in (he firongeft manner of the Divine Glory and 
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Greacners, and of his own Vilenefs and Nothing* 
nefs, in the following Words : Where waft thou 
uben I laid the Foundatwns of the Eanh i Declare^ 
if thou haft UHderftanding. Ch. xxxviij. v. 4. 

After the fame Manner we find King David 
taking an Occafion to praife God, and to acknow- 
ledge his Works to be wonderful, from the Things 
tbac were unknown to him, but manifeft to God 
}ilone. For after having confetfed his own Igno* 
ranee, and extolled the infinite Knowledge of 
God in thefe Words of the CXXXIXth Pfalm, 
Ver. tf. Such Knowledge is too wonderful for me j it is 
high, I cannot attain unto it ; he continues to fay, 
in the 14th and following Verfes, 1 willfraife tkeey 
for I am fearfully and wonderfully made. And, as if 
he did not thereby fufficiently acknowledge his 
own Ignorance, he adds. Marvelous are thy IVorks^ 
and that my Soul knoweth right weU. My Subftance 
(otherwife my Bones or Strength) woa not hid from 
thee when I wofi made in fecret^ and curioufiy wrought 
in the lowefl Parts of the Earth. Tlhine Eyes did fee 
my Subftance, yet being imperfeSi^ and in thy Book all 
my Members were written, which in Continuance were 
fajbioned, when asj/et there wa9 none of them. 

I fhould not have repeated thefe Things here, 
having had occafion to fpeak of them more than 
once already, were it not that we find much the 
fame Expreflions about the Exiftence of a human 
Body, as are analogous and uniform to the various 
Obfervations and Difcoveries of fhe greateft Na- 
turalifts of our Age : And that an Infidel may 
be fully convinced thereof, let him only read what 
the great Harvey writes thereupon, Exerc. $6. de 
Ord. Part, in Gen. 

We (hall find in the aforefaid Treatife, thit 
even in the fecond Month, the whole Frame of 
the little Embryo is of fuch a fort of inconfiftent 
Subdance, that it cannot be touched without it 
he laid in Water. Let then the Atheift condder, 
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whether King David had not Reafon to fay, that 
he 1006 fearfully made f And would he not be 
frighted, in feeing how eafily his precious Body, 
and the tender Limbs thereof may be fqueez'd to 
Pieces, or turned to a mifhapen Creature, even 
by the Motion of the Mother's Bowels, and other 
Caufes ? 

Secondly The aforefaid Prophet fays alfo, that 
he is wonderfully made; and after the fame manner 
we hear the famous Philofopher Harvey expreffing^ 
himfelf with Amazement, Mirum diHu, or, 'ti? 
wonderful to fay it, how far the Embryo or Fruit 
is in the fourth Month advanced in Bignefs, being 
grown from the length of an Inch to a Span. 

Ihirdly^ The Pfalmifl of Ifrael, who names 
his firft Beginning an imperfeSl Subftancey could 
hardly exprefs this with more emphatical Words 
than the abovementioned Author, when he 
tells us, that in the third Month the little 
Limbs begin to appear ,* but he adds, Rudi tamen 
formd; that is, in a rough or irregular Form ; in- 
fomuch that even the Mufcles could not be then 
diftinguifhed, tho' the Flefh, or greateft part of 
the Body be compofed thereof. And when he 
proceeds to defcribe an Embryo four Months old, 
he fays, that the Head of it was very large, the 
Face without Lips, Cheeks, or Nofe; that the 
Mouth was like wife very large, and the Tongue 
vifible therein, but the Eyes were fmall but with- 
out Eyelids; that the Flefh of the Forehead, 
which covered the whole Crown was not yet car- 
tilaginous, far fhort of having acquired the Con-* 
fiftence of Bones. Now what Atheift can fay, 
that the Holy Scriptures do not without Reafon 
compare the Origine of all Men to an imperfeSt 
Subfiance? The rather, if we add thereto what 
Mr. Dodart fays in the Hiftary of the Academy ef 
Sciences^ ijoij f*26. It is plain, that id Foetus has 
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Viry differenf Proportions from thofe of a grown Per^ 
fon; and that of the Umbs of a Man were made ac- 
cordit^ly, they would be quite monftrous, and hardly pafs 
jp' kuman. 

Laftly^ Thefe Expreflions^ In thy Book all my 
Members were written, whtcb in cominuance were fa^ 
fiioned, when as yet there was none of them, Pf. cxxxix. 
V. 1 5. do (hew how well known to him that in- 
cited the Holy Penmen, were thefe daily Changes 
of a Fottus, afcer the fame manner as they have 
been obferved in out Ages by the aforefaid Harvey 
and Malfighij and as they have been defccibed in 
Birds by the latter from Day to Day. 

To conclude then^ Let an Atheifl confider, 
from the few Paflages here quoted, and from a 
great deal more that he will find in the above* 
mentioned Authors, how much is unknown to 
him of his own Formation, and how exceedingly 
he is beholden to that great Wifdom and Power 
which expanded him nrom the little Stamen and 
Qew in which he was roU'd, firft to an imper- 
Sc& Subftance, and afterwards to fuch a noble 
and well-contrived Body, without the leaft Know- 
ledge or Concurrence on his own Part. 

After thefe two Inftances, we Ihould pafs on 
to fomething elfe, did we not think it might be 
of fome ufe to thofe Philofophers who mean well, 
and do even read their Bibles with Reverence, 
to (how them a Millake into which they fall, by 
depending more upon the Hypothefes they have 
learnt from their Mailers, than upon true Experi* 
ments, and are accordingly perfwaded, that ma* 
ny of thofe Things which the Holy Writ, to re- 
prefent the Praife and Glory of the great Creator 
and Govemour of the World, places among thoie 
that are fi/fib»ni;»,arenow difcover'd and thoroughly 
known in our Days ; and confequentty, that fome 
at lead of the Queflions propofed by Job, which 
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by Reafon of the flender Knowledge of the Na* 
turalifts who lived in thofe Ages^ were really 
great Myfteries and Secrets then^ are yet eafily 
accounted for by the Modems. 

Thus the Queftion of Elihu to Joi^ Cb^ xxxvij. 
V. 17.) How thy Garnteitts are wam^ when he quieteth 
the Earth hy the South Wind ?) did not appear pro* 
per to a ferious and learned Divine of my Ac- 
quaintance, becaufe he thought with moft of the 
Fhilofophers of this Age, he was able to prove, 
that the Warmth of the Air (which, as feveral 
other great Commentators, he underftood to be 
here meant) was only to be afcribed to the Ope- 
rations and perpendicular Defcent of the Sun- 
Beams. 

But to convince all thofe who are of the fame 
Opinion, as indeed it is the common Opinion of 
many Naturalifts, of the great Wifdom of the 
Author of this Expreffion, and to let them fee 
how much there remains ftill unknown in this Phas- 
nomenon, let them only take the Trouble of per- 
ufing what that eminent Inquirer into the Secrets 
of Nature, Dr. Halleyy (as we find it in the Tranf- 
aftions of the Royal Society) writes very accurate-! 
ly and mathematically, about the Warmth which 
is produced by the Sun only in feveral Parts of 
the World ; and how juftly he fays, that he knows 
no Reafon why the Day, which is 24 Hours 
long under the North-Pole, at the time when the 
Sun is in the Tropic of Cancer^ fhould not be as 
hot there as that of the People who live under 
the Equinox, when the Sun is dire&ly over their 
Heads ? Forafmuch as by an exaft Calculation, 
xvhich he there makes, p. 33 j. he finds, that the 
Heat of each Day being reckon^ together, the 
Day under the Pole does as much exceed that of 
the Equinox^ as 5 does 4. 

They 
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They who pleafey may read the faid Calcula*' 
(ion demonftrated by him. It is fufficient for us 
to have provedy that principal Philofophers are 
like wife convinced, that a greater or leiTer Hea; 
is not to be imputed to a greater or letfer Height 
or Proximity of the Sun only. 

And that the moft famous Mathematiciansi 
and greateft Genius's, have not been afhamed 
freely to acknowledge their Ignorance of the true 
Cauies of this Heat, may appear from the H/ftorj 
rf the Vrench Acadeny of Sciences, An. 1705. p. 49, 
and 50, where we meet with a circumfiantial Ac- 
count, that the People of Montpelier felt fo vio-* 
lent a Heat on the 30th oljuly, that none of 'em 
ever remembered the like : The Air wasas warm 
as if it came out of the Furnace of a Glafs-Houfe, 
nor could they be cool any where but in their 
Cellars. All the Thermometers or Weather- 
Glafles which had been made by Mr. Huiin, burft 
in Pieces, and others reprefented fuch a Degree 
of Heat as was fufficient for melting Fat or Suet# 
Moft of the Vines were fet on fire that Day, 
which was never known before in that Country^ 
That on the 30th of Augufl the Heat was yec 
greater at Paris, and the Thermometer of MonC 
Cajjini broke about Two o'Qock, tho' it had laft- 
cd i6 Years; an Argument that the Air of Paris 
had never been fo heated in all that Time. Af- 
ter all which, the Hiftorian goes on in thefe em- 
phatical Words : Who would not have imagined that 
in the great Heat of this Summer^ the Btirning-Glafs 
of the Palace-Royal Jbould have produced greater Ef 
feSis than at any other lime ? And yet it fell out quite 
€ontrary^ and certainly (which is well worth obfcrv- 
ing) one would not have judged fo, by ar,j Syftem of 
Philofofhy. Monf. Homberg did likewife obfervc^ 
that the Sun-Beams being collefted by the faid 
Burning- Glafs, exerted little or no extraordinary 
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Strength^ at the very Time when thofe which 
came dire&ly down from the Sun, difperfed as 
"^^they were, did in a Manner inflame the whole 
Region of Air. 

Now I leave every Man to judge whether any 
plainer Confeffion is to be exped:ed from fuch 
learned Men, from whence to conclude, that 
the juft and perfeft Caufe of the Warmth of the 
Air is as yet unknown to us. 

I (hall not here repeat the Opinions of the 
faid Monf. Hmbergy which he himfelf does not 
pretend to be more than Conjedures. And the 
very Experiment which is there fubjoin'd, and 
which feems to have fome Analogy with this/«r- 
friz^ing Phanomenon (as it is there exprefly named) 
is not even lefs wonderful hitherto. For it (hows 
that a Chaiing-Di(h filled with burning Coals, and 
placed between the Focus and the Glafs, in fuch 
a manner that the refleded Rays are obliged to 
pafs thro* the Evaporations of thofe glowing 
Coals, the Adion of the faid Glafs were notably 
weakened thereby. 

They who are defirous to fee more of the a- 
mazing Properties of the Augmentation and Di- 
minution of the Force of this Burning- Glafs, 
and fuch as the beft Naturalifl would be unable, 
perhaps, to deduce from his own Principles, if 
his Obfervations did not verify the fame, may 
confult the above-mention'd Place. 

We might produce feveral other Experiments 
in further Confirmation of what we have ad- 
vanced. To be informed of one of them, we 
need only confult the 2d and nth Propofition of 
the XX Vlth Chapter of the 2d Book of Fare- 
Hiuss Geography, where he fays. That in the Tor- 
rid Zotiey which lies between the Tropicks, the 
Seafons of the Year are entirely difierent from 
what we (hould exped from the Cqurfe of the 
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Sun ; fo that in fome Places 'tis IVtmer when the 
Sun is vertical, or juft over their Heads, and 
Summer^ when it is at its greatefl Diflance ; for 
which Reaion that Author is forced to diftinguifb 
the Seafons of thofe Countries into Calefies and 
Terrefires ; that is, fuch as are conformable to the 
Influences of the Heaven or Earth. 

S BCT. V. It is unkxown^ rvhether the Earth or the 

Sun mwes. 

I F now Cpafling by a great Number of Tiungs 
that are flill unknown) we proceed in the iaft 
Place to give a famous Inftance of one more un^ 
known Thing, namely, whether the Sun or the 
Earth moves, and confequently to which of them 
we owe the Days and Nights, and the Seafons 
of the Year : I doubt not but it may appear very 
furprifing to many, and efpecially to thofe who 
without having taken the Pains, or had an Oc- 
cafion experimentally to enquire into Aftronomy 
themfelves, do found the whole Strudure of Na.^ 
tqral Philofophy upon this or that Hypotbefis ; 
tho' otherwife the greateft Mathematicians are 
fully convinced, that altho' there has been per- 
haps no other Thing examined into with more 
Pains, Chaise and Application, in order to know 
the fame with Certainty, yet nothing entirely po? 
ficive can be advanced concerning it. 

Sect. VI. Such Ignorance proceeds^ Firflj from the 
Dif agreement of great Afhronomers. 

No w to fatisfy every unprejudiced Pcrfon o^ 
the Truth of what we have aiTerted, we (bail en- 
deavour to prove it, Ftrfi^ from the Difagrec- 
ment of the greateft Inquirers into this Matter. 
Accordingly we find among the Ancients, that 
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'^PUkbtui i]eld:^6iie fide bf the (^fticn, ami Pn^le- 
'^viyi fheocher ; J^arrd amotig the Moderns Tych^BmbS 
rxnltintains^ that<^hec£arth ^ftands AiWyhisx-K^kr 
vtharit fiiOVes/-md^boih thefe-w^ece famous Aftro* 
^tiomers. (Jt may be^ ttid 'Rieeder Avill be furpi^ifed 
i kHat I4ia^e tsot -meDtiof^ed the QwBit'Cofernims ; 
(ibbr-ohe^RtilfontwHy I'haire^dmiftdd'hHn'is^ >be- 
icarnfewe fihd ehaiPhe hiifififlf^^^as^cdhVinctkl, that 
^^nd0hiogmU)d'%e^b^itaibly)lbid d^^n Concerning 
1 thi$i«iiittfei? in^Kis'^fllie,^^^Wei'fliall (hewmorc 
fully by and by. Others again fappofe ahe^ Di- 
urnal Motion of the Earth about its own Axis 
^btit'^n^Anniial Motibn of theSun, iwho arotbere- 
tvfore*^ called Aw/VlyrAAi/a; ^aitd they- Hkewife do 
thereby account for all the prefent known* Pheno- 
mena, as well as Copernicus and Tycho Brahe. 
• TTo^ fte this proved,' we may confalt Dr. Gre- 
^^^'s''Aftrchdmy,-*ac the Eleventh Part of the 
f Ffrft-Book, 'ti^ther 'wfth^ Wahy rabre- Authors, 
'A^'ho^ have with' great SkilV and Judgment (hewn 
' ^€ Ltf^s and ■ Djr^i^ns of the Motions where- 
"Vy eafeh tf thefe three^ Hypothefes may be fup- 
ported. 

Since then thefe great Men, from whom only 
' one hri^t expeft a^Determiftation of thefe Difa- 
' f^itiia^Si fiflfce* they *who have inquired into 
th^^M^tteif with (o ihlich more Gare and Appli- 
cation than others, 'do' ftiil differ fo much among 

• thernfd'vcs' about the? fame, can any one belrkve 
"^'t^iat th'ey'%oi»ld iibt Ibhg fincc have agreed in one 
' atnd the fame Opinion; if ever it had been fully 
•' aihd -tfgfhtly' prcrt^cd }"■ The rather, 'fofafmuch as 

• *^ts find'fliat they'd^ not make the leaft Difficulty 

• to depirfc froni^^the Opinionsbf Pfo/^iwy, conicem- 

• iug the* -Ways, ^or rather the^ Revolutions of»- 
wMi. and A^ercury (^whxch he fuppofes" to revolve 
about the Earth) as foon as ever the Experiments 
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and Obfervations made by Telefcopes bad taught 
them, that thefe Planets moved only about the 
Sun, and by no means about the Earth ; where- 
fore, as long as this Difagreement lafts betweea 
the greaceft Mathematicians, we nuy be pretty 
fure that no Body has been able to lee a folia 
Foundation of Truth in the Proofs produced by 
others ; and confequently that other Arguments 
which only depend on the Obfervations of thofe, 
have not hitherto been able to prove any thingcer- 
tain thereof. 

Sect. VIII. Secondly, Becaufe great Afimmmers 
do themfelves men that they are uncertain ahut this 
Matter. 

Secondly^ This may likewife be inferred from 
hence, that the moil famous and moft skilful A- 
flronomers, after having employed fo much Pains 
in this Inquiry, do freely and > honeflly confefs, 
.that they are ftill entirely uncertain, concerning 
the Motion or Reft of the Earth j which C^hel- 
(ion is yet ftronger for this Purpofe, than their 
Difagreement. 

And to the end that this may not feem incredi- 
ble to thofe who have a higher Opinion of thefe 
Mathematicians than they have of themfelves, 
we will quote fomc of *em, to witneis the Truth 
of what is here advanced : Thus I remember, that 
having had the Honour to difcourfe with the great 
Mr. Huygens about other Matters, and asking him 
whether he could affirm any thing, with Certain- 
ty, about the Earth's Motion ; he was pleafed 
to anfwer, Ihat it was his Opinion^ that aUm^ as 
'we were upon this Earthy no Body could be M^ fully 
to prove the fame. 

Thus 
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l*hus likcwifc we fee Sir Ifaac Newton^ tho^ 
with Mr. Huygens he commonly fuppofes the 
Earth to move^ yet he mentions ahe Matter with 
great Caution^ and without advancing any thing 
poiitively 5 See Princip. Philof. p. 37?, of the fe- 
condEditioDi where it being aiErmed, among the 
Hypothefes^ that the Centre of the IVorld is at 
reft, and not moved; this Reafon is added, this is 
oBlwed on <f aU Hands y whilft at the fame tifke fome 
make the Earthy others the. Sun, to te at Reft in the 
Centre of the IVorld. We likewife find in the fourth 
FbMomenon, this Expreffion ; Of the five trincipal 
Planets, and (of the Sun about the Earth or) of the 
Earth about the Sun, the Times of the Revolution 
are, &c. and in the fourth Propofition of the faid 
third Book, towards the End, we fee thefe Words, 
This Calculation (which is of fome Moment) U 
founded on the Hyfothefis of the hnmohitity of the 
Earth. 

And can any one fpeak diut more plainly here- 
upon, than the famous and io highly efleemed 
Mathematician, P. Herigonus ; who in hi^ Curfus 
Mathm. de Spb^ra Mundi, P- 53- "fes thefe pofi- 
tive Words : Whether the Earth is in the Centre of 
the Fir^an^nt, or out of it : Or, whether it is mov- 
ed or ^ot mb^ed, cannot be proved hy any Mathemati-^ 
cal Demonfhation. 

And that W may know that other great Meii 
do likewife fpeak doubtfully of the Earth^s Moti* 
on, we need only read the lafl: Lines in/. 273, of 
Dr. Gregory's Aftromhy ,• where fpcaking of the 
Parallax of the fixed Stars, with refpeft to the 
Earth^s Way, lie thus concludes : iw i^ter this 
Manner they might put the Motion of the Earth out 
ef doubts which every one would own is well worth the 
whik. fiy which he fhews how unceruin thac 
Matter ftill is. 

.Vol. in. Xx%Z* 
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The Opinion of Mr. de la Hire^ la thc'PteFace 
to his Aftronomy, is likewifc declared litbn this 
Matter ; that great Aftronomer fayingy liut after 
I bad c^mpofedfonti Tdbks (f the daihf andytarly M^ 
ticn rf the Sun, or of the Earthy &c. from Whence 
it plainly appears^ that lie dutft by no means de* 
termine the Matter. 

Thus we find in the Memoirs of the Vtcnth Aa- 
demy, 1707, p. 14. That Mr. Varitmu having 
(aid^ that Ricciobu had given feveeal jleiRins for 
the Immobility of the Earthy and diat de An^iUs 
had returned an Anfwer to it, he the faid'Mr./^ 
rignon, far from determining which of 'ttnwasin 
the right, contented himfelf with dedarihg oofty, 
that be did not undertake to inquire into their Arjpi" 
ments ; but fuggefted another Difficulty, which 
feems to render the EartH's Motion yet mote tin- 
certain. 

If now down to this prefent Time, in which 
moft of thefe Things have been written, one on* 
ly folid Proof, to determine whether the *Earth 
moved or flood flill, had been known to thefe 
great Men ; can it be fnppofed that Peribns of 
their Learning, mod of whom form their Com- 
putations upon the Hypothefis of a mi^b^ Earth, 
would have fpoken fo doubtfully and uncertainly 
thereof. 

Sect. VIIL TThirdly, Becaufe the Par^Iax from 
the Annual Motion is flill uncertain. 

Thirdly, It is true, that Mr. PlaMfiead is of 
Opinion, that he is able to prove, from his 
Obfervations, a Parallax of the fixed Stars, and 
confequently that the Earth moves ; but tvith 
how little Certainty, may appear from the Place 
that we lately quoted out of Dr. Gregory^s hScco- 

nomy. 
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nomy^ to which Mr* Wbifion has replied in De« 
fence of Mr. Flamfiead : 6uc this whole Difcove- 
ry feems to be but of little Ufe for this Purpofe, 
chiefly from what we read of Mr. CaJJtni^ the 
younger, in the TranfaEiiom (f the French Acade^ 
mj for the Tear 1696. to which Mr. Whiftou an- 
fwering in his PrakSf. Thyjtc. Mathem. p. 20z. (as 
much as he feems inclined to maintain the Cer- 
tainty of the Earth's Motion from the above- 
mentioned Obfervations, for nothing certain can 
be concluded upon any other Principle) does con- 
fefs, that Mr. Flamftead does not argue right in eve^ 
ry thing, oa the French have lately obferved j and that 
be often deduces the Parallax of the fix'd Stars from 
the Phanomena, that do by no means prove the fame i 
v)hich in fo great an Aftronomer as he um^ appeared 
very fhrange to turn : Concluding with the following 
WordSj after he had faid fomething which did 
not imply much Certainty ; but this mufl be left to 
the farther Diligence aitd iPifdom of the Aflronomers. 
So that this GentlemaQ> who is otherwife wont 
to declare, himfelf with very ftrong Expreffions 
againft tbofe that majotain the Immobility of the 
Eai^thy does ncverthdefs in this Cafe, as it ap- 
pears from his own /N^^ords, finally leave the Mat- 
ter undetermined. 

Now how little Hopes remain to find a ParaU 
lax of the fix'd Stars, whereupon to build with 
any Certainty, may be feen by SeEl. XL of the 
J d Book of Dr- Gregory*s Afironomy, and from the 
Cojmiheoros of Mr. Ibgigens, p. 134, &ci fo like- 
wife Sit If aac Newton lays, Prineip, Philof. Lib. 3. 
Seft. 14. T^at the Stars have no remarkable Parallajj. 
proceeding from the Annual Motion of the Earth. 

Xxx3L SicT. 
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Sect. IX. Nothing can h infer/dfrtm the E^cpref' 
fions ufed hj great Aftronomers, ahout the Earths 
Motion* 

Now cho' the greateft Mathematicians of this 
Age are not a(bamed freely to own their Uncer- 
tainty, as to the Motion or Reft of the Earth ; yet 
there is another Sort of Philofophers, who being 
but little skilled in Aftronomy^ or Mathematicks, 
do confidently and oofitively maintain^ that $he 
Earth moves; becaufe they cannot imagine that 
fo many, and fo great Men, (hould in their Wri- 
ting and Calculations, fuppofe the fame^ if they 
were not fully aflured thereof. 

Kow to convince them, that the Mathemati- 
cians themfelves do not always give Credit to their 
own Hypothefes, there needs no more to be faid^ 
but that it is fufficient for Mathematicians, that 
they can moft conveniently deduce from thence 
the hitherjrb known Phamomena, without cpuQder- 
ing, in the leaft, whether they be true orno : A 
great Proof thereof may be found in a certaia 
kind of Preamble to the Book of the famous Co? 
fernicus^ the whole of which were worthy to be 
tranfcribed by us, had it not been too large. It 
IS there faid, that it is not neceffary that the Hjfpothe'^ 
fesjhould be even frobahle^ and that it is enough if the 
Calculations may be thereby made to agre^ mtb the JEx- 
feriments. And afterwards, and fincf various Hy- 
pothefes are ofien adapted to one Motion^ (as in the 
Courfe of the Sun, an Excentricity and a Motion about 
the Center) an Afiromm^r may chufe that vihich is ?noft 
eafly comprehended : A greater Probability may, per- 
haps, be required from a Philofopherj yet neither of 
them can be able to dif cover any thing with Certainty ^ 
ftnlefs Sodreveals it to them. Whereupon^finally, thefe 

cmphatical 
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iemphatical Words follow : Ut no Body, fojar as it 
concerns an Hyfothefisy e^eElany thing certain from -4- 
prommy ifinceit vjon^t affard any T'hing lihthat, leaft by 
admitting for Truth that which is drefs'd up for other 
Purpofesy bejbould leave this Science with greater Folly 
than he engaged in it. I dpn'c know whether any 
one could more ftrongly confirm what has been 
(aid before; and I thmk that the foregoing Ob- 
jeftions are fufficiently anfwercd hitherto, oy re- 
ferring our Readers to the Authors of tbefe feve- 
ral Books. 

Thus we iind in the Text of Copernicus himfelf, 
Lib.l. Cap.'K. p.%o. That this great Aftronomer, 
inftead of producing Reafons to fupport the 
Truth of his Hypothefis, contents himfelf with 
faying, Which I think we ought to admit more readily ^ 
than to puzzle and confound our Minds with an infr 
nite Number of Circles. 

After the fame manner, fays S. Stevin, in the 
5th Proportion of the Cekftial Appearances , with re- 
fpeft to a moving Earth ; That it does not appear 
necejfarily, that the Sunjhould be in the Center of the 
fixd Stars, but that it is allowed to be fo for good Rea- 
fons. . And would you know his Reafons ? They 
are the following : After having faid, that it may 
be fappofed, but, according to his Opinion, not 
fully proved ; he concludes thus : But it is more 
convenient to allow the Sun to be in the Center of the 
World f becaufe other Fhasnomena may be more eajtly 
and rationally folvd thereby. ^ -, 

Thus we hear the tamous Kepler fpeaking in 
his Epitom. Aftronom. p. 448, and again 573. When, 
tbefe Qaufes are underfloody tho they be not believed^^ 
but only juppofedy the Ufe thereof will be very eafy. 

But the fame is very plainly made out by the 
TranfaBions of the Royal French Academy, 1 -j^^* 
>Frherc Mr. Ca^ni^ after having fpoken of the 

X X z 4 Ufcs, 
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^ Ufes, Properties and Advanuges of old and/oe^i. 

Hypothefes with great Leamingi. (b^ withouc, 
maintaining the Truth of any of 'eni^d<:fcribes. 
very curious Planetary Machines, allofwhjicharCa 
founded upon the Snppofidon of the lUcth's Jip«% 
mobility. For which Reafoh likewiiie hf(^ places^ 
the fame immoreably> in the middle o£ thofe 'EX* 
lipfes, which the Planets feem to rorolireitiy ia« 
the Space of feveral Tears, with regacd^to tbe> 
Earth itfelf ; and he even marks the appearing Re? 
volution of the Sun about the Earth with aprido- 
ed Circle. Now every Body knows, that altho' 
this great Aftronomer does here ufe the Hypothec - 
(is of an immoveable Earth, yet he does by no 
means aflfert the Truth thereof j nay, he-fomer 
times ufes a different one. 

From all which it appears, that thefe fo highly > 
efteemed Mathematicians do more confider the^ 
Conveniency than the Truth (^ their Hypothefes 
in very many Cafes. But fince fome do p^ fuch . 
a blind Deference to their Science, that when 
they fee an Hypothefis ufed byiMeaof a^gtcat> 
Name, they take it only upon their Credit; these* 
fore to convince thefe Gentlemen Ukewifi^ that 
we don't fpeajc at random, when we affirm, that 
fuch a Mathematician does ioc the foregoing. Rea- 
fons of Conveniencv advance an Hypothefis, 
which is not only abfolutely falfe, but> even al<- 
lowed to be fo by himfelf, wefltall pteilent our 
Reader with a few Examples thereof. 
^ Thus the Mathematicians do ibppofe iniagina* 
ry Lines and Circles for the Confli^bSdoa of mofe 
fo ufeful Tables of Sines and Tangents^ &c. zxA 
in thofe of Logarithms^ that all Numbers are the- 
true ones ,• whereas among Hundreds of thcnij 
there be very few that are really fo : For which 
Reafon alfo, and that tbc fiiflSmttce betfrem 

true 



So likewile Surveyors, or thofe that mcafurc^ 
La«d»K.tb9f'f tUey find fom)?^ Liqcs.to.be a Jittle' 
ctgak^df and{ fofn^imcf gp; in and out in fmall. 
An^iejJj, jet they ^ta^p, them for ftraiq oqfp j pjp- 
vidiB^oply tti^ti fron».,the Si^ppfiugn c^, fuich.a.| 
known Palficy a^grea^^c , Cogvf ni^Rce^ rcfults, ao4(i 
thi^Qitfe^ence be^no^iV^rycopfiderable. 

Who does not know, that making the Degree$f;. 
of I^afitude larger an4 lsLXgtti^:J>fywgi^tip^^,^^;[i0^' 
thing but a n^eer Eiftio;i, and only th^t, one may ^ 
wi(h^, more.. Con v^nien^y .. make ^ooid; the .realf De- 
creafe of efi(?hi Pegree of L^gim4f,f^ thcwjgh juph; 
ufeful apdrnec^flfi^ry. T^b|c>;aK .ca]cMlawd upon 
the# famer Fonwd^tion ? , 

Thpijgbii^bekpQwn.tpfuch a§ m)dqrft?i?d 0/>. 
ticjf^ tWfiiSptewcal ;.Glarfs« jiev^e? c/ojle^ thg Rays^ 
into a Point, (excepting in one 05. ty^chCJafejs^ as, 
GW&52q£. fo»e o?li?r JF^gures^Qr.: Ypthqvf.cpfli-' 
meo a Thingrisi ii;,in:th€,m»k;pg>of . X^ffffRS^iOft^ 
Micr©foop?Si to f^pppfe th^c fa»j?> C99(f ajry, to^ 
Ttulb; and^ th^ D^manftsftSJon^ o£ tb^k Pr0icaf^ 
Partis fowodfid thcrfup^w* ev(eii),by ,fi«ih ^t)q;xpm 
that :thteis;.a mawfeffc Fajfiti^ia thi.TAwr)' ?r 

What is more comn^oQi (ban i tQ ifu^ofi^, iq, .Sifa^ , 
tifis, that two Ptamets faU ; dftwp , ie^ ftrai.tj Ipipes^ 
paialleL to ea$h others whereas th^y wpyl4,n.ot* 
withftaoding both, noueet at th? Geatre Qfjtb&. 
Earth ?^ 

In like manner^ and upon the fim^ I?Qun4ati*. 
ens, 'tis fuppofed by Gunners, and even by thofe 
famous Mathematicians that write upon the Art 
of throwing Bombs, that their Balls by the Force 
of the Powder, and their own Gravity, do de- 
fcribe a Line, which they call a Varabola j where^ 
as if they confidered the Refiftance of the Air^ 

and 
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and other Caufes aforementioa'd, they wou!d 
know that the Properties thereof were very dif- 
ferent. 

In Diallings we fuppofe the Center of the Earthy 
or rather of the Sun s Courfe, to be always at the 
Top of the Perpendicular Style (when the Sha- 
dow of it, as a Nodus, (hews the Hour) where-* 
foever the Dial be placM upon the whole Earthy 
though every Body knows it to be contrary to 
the Truth. 

Thus all the ancient and modern Aftronomers 
have always taken it for a Foundation of their 
Calculations, that the true or apparent daily Mo- 
tion of the Sun is in a Circle parallel or equally 
diftant from the Equinodial, notwithftanding that 
this Line, by the intermixing of the Sun's or 
Earth^s Annual Courfe, comes nearer to a Screw 
or i^iral Dne, than a Circle^ as is well known to 
the Aftronomers. 

After having (hewn all this in fomany Branches 
6f the Mathematicks, I don't think that a more 
eScprefs Demonftration will be required, to make 
appear, that altho' fome of the chiefeft among 
the Aftronomers do fuppofe either the Motion or 
Reft of the Sun, and found their Calculations 
thereupon, yet this does not in the leaft (hake 
either the one Hypothe(is or the other : Since, 
provided the Miftakes be not of too great Im- 
portance, they frequently make ofe of Hj^othe- 
fes for Convenience fake, which they themfclves 
know to be falfe. 



Sect. 
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Sect. XI. 7he Simplicity of an Hypothefis is not al* 
ways an Argument of its Truth. 

There is yet one Argument from whence 
fome People do conclude a little too haftily^ that 
the Hypochefis of the Earth's Motion is true ; 
namely, becaufe it appears to them the morefm-' 
fie of all : And for farther Proof, fay, that it is 
moft becoming the Wifdom of the great Creator, 
to bring about the greaceft Matters after the moft 
mfle Manner. 
We (hall not here enter into a large Difcuffioti 
about the Weaknefs of this Chara&eriftic ; (ince 
no Body can know^ when a Machine is Ihewed to 
him, whether it be the moft (imple or no, untefs 
all the Views and Ends of him that invented it 
were at the fame time difclofed to him, which 
none will prefume to affirm concerning the Sthi- 
dure of the vifible World : For upon this Foun* 
dation, thofe who maintain the Sun's or the 
Earth's Way to be Circular, contrary to Expe- 
rience, might juftly alledge, that their Opinion 
had more Truth in it than that of thofe who 
maintained the fame to move in an Ellipfe or 
oval Figure : Forafmuch as beyond all Difputethe 
Figure of a Circle is more fimple than that of an 
UUiPfis. 

But to come a little clofer ; let fuch as main- 
tain thi$, tell us what is the Reafon why all A^ 
fironomers, at leaft all that I know, and among 
whom there are likewife many that zealoufly con- 
tend for the Earth's moving, and the Sun's (land- 
ing ftill, as CopernicJis hitfifelf, and iince h}m Kef- 
kr, Lantsbergy and in our time, the North-Hol- 
lander, Richard Remirdmfen van Nierofi tho' alt 
of them do in the "theory j or annual Courfe from' 
Eaft to Weft^ maintain the Hyppcheiis of a mov* 

ing 
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ing Earth, ( fonfmuch as the Calculations are 
much more convenient according to them in this 
Cafe) yet in ever^ Thing that belongs to the 
Sfbariat or daily Revolution from Eaft to Weft» 
they are wont to make their Figures and Calcula- 
tions direftly contrary to their own Notions, up- 
on the Foot of a moving Sun and a refting Earthy 
tho' they commonly ftart the greateft Obje&ions 
againft this laft. 

Of what has been faid, there is no farther Proof 
necedary, fince this is apparent to every Body in 
almoft all Figures that are ufed by them to this 
Purpofe ; in which they are even wont to expre(s 
the ParaUeh in which the Sun daily moves, and 
to call them by that Name. It feems to me like- 
wife to be particularly remarkable, that Mr. J^i- 
Jloiihimfelf, who is otherwife fo great a Chamr 
pion for a moving Earth, does tranfcribe the De- 
monftration of the Manner after which Mr. C^ 
fini has fo ingenioufly obferved the ParaOax of 
the Planets, into his PraleSt. Aftron. P. 75, &c. 
with fo great refpeft from the AB. Uff. 1685, al- 
moft io the Words of Mr. BlambM ; notwith- 
ftanding that the fame is formed upon the Hy^p- 
thefis of a fixM Earth, and the daily Revolutibq. 
of thefix'd Stars and Planets, (hewing what he 
himfelf terms it, 7%e daily Revolution of Mars in a 
Circle^ and often ufing this Expre^pn, That Mar^ 
and the fix'd Stars are moved and carried round atpui 
hy the Diurnal Motion* 

We might produce many, more Inftances here^ 
to (hew how little Account is made of all Hypo- 
thefes; but having dwelt fo long upon this Mat- 
ter already, we choofe rather to rejfer our l^ea- 
der to the Preface of Mr. de la, Hirers Afiroj^on^; 
xktxt is like wife fomethina faid about the (kme vx 
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S £ c T. XII. ACon(;bifion firm the Wbok^ that nth 
ther the Sun'! s nor the Earth's Motion haa evet been 
rightly proved. 

N 6^to cbme toa Cpnclufibn frpmwhat has 
been hitherto &id of the^otioQ or 'Reft of tfie 
"Earth. 

1. /Shite the ^eateft Iff en do ttfll differ upon 
'this Pointy and ho Bddy has yet been eVer able to 
T^Oduce a fixM 4rnci fblid Proof of the Truth 611 
one Side or the or other. C*^. VI.) 

II. Since fuch famous Mathematiciahs andprinv 
cipal Aftronomets as Huygens, Newton, la Hire, 
Vdrijiriony (to WhOm few will dare to compare 
thcnifelves in thefS^rib^kdge of Aftronomy, with- 
out 1>ei})g thought very prefumptuous and con-* 
ccited) and fo toarty other have ingenuoiifly con- 
feffed their Uncertainty in this Trfatter, tho' they 
^re of the moft modern, fome of them being ftili 
alive, atid all till lately; and cdnfequently have 
had the beft Opportunities that can be yet pro- 
cured of examining into every Thing "that has 
t)een difcover'd concerning the fame- (Se(t. vXtt) 
HI. Since the hdpeis of finding out the Tardl- 
laxy and Diftance of the Gxd Stars from the 
Earth, are very fmall, by which otherwife the 
Matter might be determined after a good, if not 
the beft Mariner. (SeSt; IX.) 

IV. Since we cannot find "any Demonftration 
of the Proof upon it, becaufe very learned Men 
have indi£(erentty made ufe of the one or the other 
Hypothefis ; ferafmueh as in almoft all the 
Branches of liltatheii^ckSy Hypothefes are ufed 
not to fliew how the Thing is^cMy in it felf, but 
only in order tended dee from thence the known 
Phenomena with the '^ateft Covenience, and 

with 
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with the Icaft fenlible Difierence ; fo that evM 
Things chat are known to be entirely difagreeing 
with Truth, are frequently fnppofed, for the afote- 
faid ReafonSj even by the greateft Men that treat 
o£ Mathenutical Matters. (Se9. X.) 

v. And laflly* lince the fame Mathenutidans 
do one while make ufe of this Hypothecs, ano* 
ther while of that, according to their Conveni- 
ence in prelent Cafes, or for the eafe of their Cal- . 
culations, or for the better Conception thereof; 
or Defcription of them by Fisires in the molt 
plain and Ample Manner. (SeSi.Xl.) 

Let every Body confider with himfelf, whether 
he can be perfwaded, that there will evec be dif- 
covered any folid or proper Proof, fuch as may 
be fufficienc experimentally to convince Men, that 
the Motion or Reft of this Globe of the Earth is 
demonftrable, clearly and plainly, and to the Sa- 
tis&dion of true Mathematicians : At leaft If 
any one fliould pretend to aflcrc this, it would be 
the fame Thing as if he fiiould declare, that all 
thofe great and learnedAftronomers above-named, 
have been either fo ignorant as not to be able, oc 
fo malicious as not to be willing to underftand 
fuch a Proof; which any Man who is juft and rca- 
fonable, muft think to be the greateft Abfuidiry. 

JheEndof the Third andtaft Volume, 
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